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Abstract

The low temperature hydrothermal carbonization reaction of green algae was
studied by combining with the low temperature hydrothermal carbonization
technology. The hydrothermal carbon was prepared in the temperature range
of 180°C - 240°C. The experimental results had been characterized in detail
by oxygen bomb calorimeter, synchronous thermal analyzer and infrared
spectrum analysis. The effects of reaction time, reaction temperature and salt
concentration on hydrothermal carbonization and combustion were analyzed
by studying the experimental conditions under the optimal calorific value.
Results showed that algal carbonized, diversity and continental wooden bio-
mass combustion process, and algae in the low temperature hydrothermal
carbonization reaction of calorific value significantly increase, and compre-
hensive consideration of low temperature hydrothermal carbonization algae
biomass to improve its calorific value is the best solution to time, salt concen-
tration control in 8 - 10 h, around 0.05%, the reaction temperature is slightly
greater than 240°C. It provides a reference for the further research in the field
of clean biomass and is of great significance for the development of algal
biomass combustion function.
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A, TR EAIRRKA R, e AR e g EMbe R, (H
REFRIIEARG, BB, A b T IVE R M ORIE, 3
KOMEAF A, I DO TSR VB TO0 REVR ] 8 gt o By B R e
IFH, BASXTERMAMA, KRED R TR B IEE . Aot dh IR S
3 R AR, BT DA TSR AE O AR R REIR ORI T, xSRI I R M
BEAERE .

1.1, EREYRERHFARR

AN TRl LAY A HARE LS. © ERAERR, A b bR
@ BEBAM. ZEMR, MERATHEYR, S EARHRE T REHEA A ;
@ AL, ETIR5H, W& I E 2R N RER BT JOR AT I 28 g (1
H); @ MREL, HEREERTFTA—, TULBREEHE, RIE2F
RURTEAL, MR T ARG GR R ORI 32 2 1 B 1) S5 KA IS Y 80 i) o

25, WHEKEVFRE T ZORIETHM . W TR, & & 2508,
TR BT LRI AE (1] 8 O X ARGl AR SR AW 5 e O
FIEOLR, B WANEE CETTIRE T T X R A FOT KA R e, H
41 B. Ginzburg BT FT 1 AL, 103 PR 52 DRAR S N T T 1 s ol
BRI AT RENE (2] BESRAF N — R B Z B REIR, 28 7 iAo, H
AR BLITMUET BEUR ML S A5 TT A LA (NEDO) F ¥ 38 1 9 JEURH i 7 R A8 <
A

1.2, RRKAREEARBAS ZF AR

IRBORACBA S5 & TR 55 NAEXS 2T 4R 2 HEAT AL AL I8 b 5 — T
HiK, B EHORZIMEARAFB RGN T3] EERKFRUEATT
GRTERBLS ITUBEE BT O . WS R K AR AL 5 BENE 22 F 5 TR R
RE, TR GERVE A — P R kL, B AR 10 Al AR e PR R 1 334
FHE, FEVE 2 OURAT R EORITEE N A . AR, BTN A
IRBRMBIARAC PR FE AN, ARAEIRERT S WL RIS BB RIR AT
3 L) 5 e A v fik RE R B AR (4] o AW IR 22 3 K R S I T 7 2 R
W: —REAET KB, K5 RS EATEYNE, AR
PRI, RIGAKERIE, PIEEIOKMEERER 55— REWHE™ ),
IR SR G AL AR SRS, XS be i R, AT 4EZOR A
RN 5-HMF, A pRe i f FVEN 22.06 MJ/kg, i T4 4R H 5
WABERE (17 - 18 MJ/kg), [T B B A RER B A XAk [5]

A 5T FR) K R BIA R A e AR A E B SR RSN S L 1A
Fi RGP E TG R BRAETRI R RS N Y B A R
I H IR B LA A IR, KR RN, 2T H AR e T2
ISR CIA ORI AT SRR F (AR (6], 1 FLZK IABRALIE RENS RAE R S U131
ANRAAC X — AR« K St Ak mT il 26 HE A R L LK 2B o g
VERPEH 7], T BT OB RE R AR R L S EF Y2 S A o ORI v i e T
TR REMAERNL, AR KT R BRASRAR LR A4 5t B o
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A RE, BRI S Tk AR B i Bl N st RE W8 R
Bmig, ST Ais, NIt X AR R A R RETR K AR
A BRI A -

1.3. IREHSEX

HAl, SRR TE D SR AER AT, e AR R
(1000°C LA_E), CAREIEFIH A B WK AFEAET ALY, Sk i e
(8] AL, AR SCCARIR KA H 8 IR —— SR A A R, SR AR
T L A S 56 U AR (PR R K A AV 1) 4 5 R AR W TR i, FRBIT AL
il B R SRR S T DL % e A 1R R 5 o) i 49 7K FAViR PR A
WRIGETERE . ¥R KAy FEERSER M, DL — P R A i i
B FALRIRE IR H IR

2. IWMMEFHE

2.1. KB

SRR R IR v 28, SR R T B SR X R AR . B
AR JE A E PR IR I S 22 R K R B PR UL L BRE T e b A
PRI, PR sk R BLAR BE P, AEVKAR 4°C IR IRAF . JRAEFE
LI 105°C BT 24 h S I T A IFE R o A0 T O Al 2 iR B e
1 e KIS IR BT A P 114 5 2 O BAT JEDU SR LA A A 50 mL =
JERNiZE, JHERA BN BN S bl AT,

2.2. KW

2.2.1. IKRROBIEFFERRIE

TS ISR BEFE N 50 mL ARV, FFAEIIA 40 ml X& 1
IR BRI (R E LA 5:1), R e & Ja, REarie i BT S b,
{2 P 75 I SR 96 25 PP BB THIR RS P (R B THIRIN 8] S BB B S B2 ], ik
AFIRININE, S BLEE R S5 B AR BN Z SR, KRR I TR N 1+ 9 ()
HCl B n R E A X B 7K RV R pH (EASER, FFErhLig
JEAE 105°C PHET2RIEE, FEUNEMSI. 2SR MBOHREW A 1 PR,

2.2.2. IKRIRHOBIERGMAL

B CASOSEELE « OSN[RS IR BN RI 3R, DK #R 1) s b A e #A
NFEbR, RAIEASR LOGBHIEAZRZH S, M=K FR =/ FHIEAC R,
R AKFR I 2,

= 1. AR AT ERBEZ N FRF

R4 i S 2 PR ST
Fez(SO4)3-xH.0 4l AR [ 2448 B0 25, PR A & 399.88
N SyHTél AR [ 25 5 4k 24 R 704 FR A 7 36.46
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2. ZERZKPERIRIRITR

KF RISHRIE A (°C) SR SEI ] B (h) TR E C (wtd%)
1 180 6 0.01
2 200 9 0.05
3 240 12 0.10

2.3. HmSTE

2.3.1. HRIERINE

JEORE B T Ak AR A ) XRY- 1A+ S IR 5E « e S2I0 B
298 5 mg, JHNEHIEF, KA E 10 ml K, AKLBmErERE, A8
flfi AT 1E SOk RS, PSS EARNEASE A (ERAE A EZ 2300 ml
K, WRHRE tCC) BB NMEIERE -5 C <t < AMIIRE-3°C. KA BImN
AES R, e 77 SR O 5720 2 . FEACER LN 15,545 J/k ¥
UEIR BE N RS . BN, THEZ 30 mine MEsEEe, 3R1FSEL
B A .

2.3.2. MRIRMERESHR

WRIRAE BE AL HRBRIE S0 b 52 AR N FE A [R AR e i B2 DX 18] T 8¢ H ) 2
BRI, FILUE MR f b S el R TA fRE T
PO A AE SR BL 5°C/min BT HIRE B HEAT VBN BT AR A I, i
B IK A R J AR T ot 2 MR 58 T A (1 T A WA e I E (T5) A B KA B T
(7).
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SRR R HIRAI R &, EN Mo, SRIGHG TG LT FORE Sl N FH 8 FR B
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LA Mo NS I, BRI S 600°C, HERF 2 AN/ R A
SR WU ARR R, 00 M. FRUCKRESBON S Tl s, B A AR
4 800°C, HEFFPIA/INN o FRIREEA MRS, R IFFRE, LA M.
WAAI 2.1, BIACRHUKAR FIER I BER K 5 7 2
A 2.1:
R 5y & (VS) =(M; =M, ) /(M,~M, ) x100%
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St
S
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3. XWHRSWE

3.1. JKFABRILSEI F AR 1L

X SEFEAE AN R K IR RE KA B R AL 7 R I R (= % R 22 2 Fir
NHEAT SRR, DA R TN T 75 7K Bk 1 1 6 A e BB (HH V) A Fi 46
b, MHARZE R0 3 for, [FEF, BLT KPR 1 =k sese g5 R I-r 41 K1,
K2 A1 K3 3 S HARZE R(R = Konax — Kanin) o

SR XIRE A I FEN E, B 2 ATTE TG B AR AVE S T R,
s e T AR 4 (B 9 hy R E 180°C. BRERIKE 0.05%) HVE i =,
Z1°8 24,483 J/g.

M AT BAE 1, DURBERVE utabr, HR4E & IR R RN T s
B PR 2 WA T A S ST (] > BRERIRE > RO, B KT S KAE Frodt B
7K N K, B KPRk AT 4 & rT 3 31 A2B3C2, R4 IERE
TR BT PIT K FAOR B LR (1 S R 261 SOSEIN 18] 9 by JOSEIR BE 240°C, #hik

3. EXIRBERDT

DRV SORIRFTE] A (h)  RBGREZEB(CC)  BRERIKEE C (%) ME q (7g)

1 6 180 0.01 19,784
2 6 200 0.05 19,929
3 6 240 0.10 20,809
4 9 180 0.05 24,483
5 9 200 0.10 23,987
6 9 240 0.01 24,064
7 12 180 0.10 22,078
8 12 200 0.01 21,597
9 12 240 0.05 23,996
K1 20,174 22,115 21,815

K2 24,178 21,998 22,803

K3 22,557 22,956 22,291

R 4004 958.3 988
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JZ 0.05%. HHBEHT L, RS EEARIR & K ORI RE e, SRR ()% 7 P A
S YIE - AUTE = SN ey i: s i S BT D P A= R R s/ I R R 5 S
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BEHE 1 (5-HMF) i[5 7 B[] SE 17 22 B 8 O A AR 20 1 B/ 7 7 A L
B, IR, CRRANBERERLEY), XAV b IER H 5 T ik
R, AR B AVE IR =IEAN T4ER. FaEREE
POIst b K e 5 SRR IR 2L, TN 7 g A RS SRR B B 0 17 i A
ABE. H EEE PR S EAR, RN A TR X LR R AL A 4k S it
IKTE R INEARRE R B . ARG b, s A I rh Boln Bk T A4 K
N AR ] 5-HME $etl, MR K AR I RBERE, T & 17
AL RIS 548 5-HMF Fe A0y SN IR AN T IR B AL, TR P9 & AR AVELIR
£ 20.09 MJ/kg A1 15 MJ/kgs 734k, BT IINERES, (A4 mli m IR b 4k
AT IBRES 1 5 8 1 AR SRS R B R A 2R B e g, Tl
T H HEEASESE AR 5 51 R R T B R RS, T A TN /K ik
IR o

3.2. kB TR RR ST HR

3 NASRIZK A REIS [) T (A5 7K B PR B K%y $E R [ i DA K
oW E R R, BN, B KR NI RN, 7K B R o
B Er BRRFEEI N, X TTRE S P A4 35S K T KRB AR A oG, RS
(BB A R T K A WA AR5 T A LR A [9], AT i 2 i
BS54 RGBT AE B AR BT R 2o OB 9 h IRZK AR FL% 2 40« [ e Tk
RIS & B0 N 65.0%- 29.0%A11 5.4%, AT LLER], BT 9h AREIKH
T P 5 v PR A PSS T, DRI, 3 308 909 5 70 3 TS EORR I 2 A S W AL R
XAl il i A 5 B Y ER AR FORG PR AE A BCR T, T SR A T %
K A I 2 BRI S A
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3.3. 4RI S A

Kl 6 NEEEMEARAA FTHHRIERN 5°C/min & THES T
TG-DTG HhZk. %[5 53 /Nl DU S IR Be 0 A=A B S — B
BN 0-100°C, REZ) 3.5%, FEHAEYRERIBKIEE: 2B
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