89

JpyruM HEMaJIOBaXXHBIM IMapaMETPOM, XapaKTCPU3YIOIIUM YCTOHYMBOCTh KOMIUIEKCOB K JICHCTBHIO
BHEIITHEH cpejibl (PacTBOPUTEINb, (POHOBEIH AIIEKTPOIIUT, TEMIIEPATYPa), SBISETCS H3MEHEHHE YHTPONHHU. Tak,
JUTSI HOHOB HUKEJIS B peakIusx ¢ quOyTmiauTnodocdaTtoM Kaiusi TP HU3KMX HOHHBIX CUJIAX TOJIOKUTEIb-
HBIC 3HAYCHUS SHTPOIUH CBUICTEILCTBYIOT O CTA0MIIM3allMU KOMIDICKCOB MOJICKYJIaMHU BOJABI B MEHBIICH
crerneHy, 9yem 1t noHoB Meau [ 10]. [Toatomy oOpa3oBaHue CBsI3U COOMpATENs ¢ MOHAMHU HUKEIS TIPOTEKAET
C MEHBIIMMH YHEPTETHUECKIMH 3aTPaTaMU, YeM JUISI HOHOB ME/IA. YUUTHIBAs BCE M3JIOKEHHOE BBIIIE, MOXK-
HO TPEIONIOKHUTh, YTO MMEHHO MPOYHOCTH CBSI3U MeTalUI—iIuraHja ((hIoTopeareHT) ONpeneisieT BeposT-
HOCTB (DJIOTUPOBAHUSI MHHEPAJIOB, a CJICJIOBATEIBHO, U 3PHEKTUBHOCTD (hIOTAIIVH.

Takum 00pazoMm, B pe3ysbTaTe MPOBEICHHBIX UCCIIEIOBAHNI ObUIM Ompe/ielIeHbl KOHCTAHTBI YCTOWYHBOCTH
KOMIUICKCOB MOHOB IEPEXOJIHBIX METANIOB ¢ JUOyTHIMUTHOPOCchaToM Kaiws. BEISIBIEHO, YTO TPHCYTCTBHE
CHJIBHOTO 3JIEKTPOJTUTA OKa3bIBACT CYIIECTBCHHOE BIIMSIHUE HA MPOIIECC KOMIUIEKCOOOpa30BaHusl i HA TIOBEICHIC
KOMILICKCOB B PacTBOpe. AHAITU3 TEPMOJIMHAMHYICCKHX MMApaMeTpOB TIOKa3all, 9To MOy THIIUTHOGOochaT Kamms
SIBJISICTCSI CEJICKTHBHBIM coOMpareNieM K MOHaM HUKelsl. Tarkke Ha OCHOBaHMH TEMIICPATYPHOH 3aBHCHMOCTU
KOHCTAHT CTA0OMIIBHOCTH KOMILUICKCHBIX COJIEH TIEPEXOIHBIX METAIIOB PACCYMTAHBI M3MEHEHHS TCPMOTMHAMUYC-
CKHX [TapaMeTPOB, MPUYEM OCHOBHOMW BKJIAJT B SHEPrH0 [ MOOCa BHOCUT SHTPOIUITHAS COCTABIISFOIIAS.
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STUDY OF NATURAL FRUIT SHELL OF CARBONAZATION
AND ITS APPLICATION IN THE TRACE METALS ABSORPTIONS (II)

Op mypai Memani uoHOApbIHbIY Oaliblmy MeH MayoaMalbl abCopoOYUACHIH KApacmulpamuvli IKCnepu-
Menmanovl paxminep kepcemkendeti, 600 C memnepamypaoa yeonrum xapoou adcopbenmme acvli
Mmemann Au mabwinovl, 0¥ dHcogapwl adcopoyus Kesinoezi celekmusmi oativlmy 00abIN MaAOBIIAObL.

Okcnepumenmanvhvle Gaxkmol, paccmampusaiowjue obo2awenue U cereKmusuylo abcopoyuio pas-
JMUYHBIX MEMANTUYECKUX UOHO8, noKasvieaiom, umo npu memnepamype 600 °C é kapbonusayuu euHo-
epaoa Ha aodcopbenme yeoaum-kapooH Haxoo0am OpazoyeHHvlil memann Au, 4umo oaem YHUKATbHBIL
opuenmup u celeKmugHoe obozawjerue (npu 0YeHb 6biCOKOU adcopoyulL).

Because of the natural fruit of many chemical constituents of the material for the carbon, and carbon
molecular sieve is a well-developed pore structure, immense surface area and good adsorption properties of
carbon material. In the chemical, fine chemical products, petrochemical and metals industries need to purify
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high-quality, special activated carbon to complete their product filtration, adsorption, separation [1-2]
processes or detreated literature at home and abroad have been reported Especially in the orientation Absorp-
tion of trace metals, precious metals tailings trace enrichment, litter Living Absorption of trace heavy metals
and other special fields, with the rapid economic development, China's natural fruit putamen unique orienta-
tion Absorption of activated carbon (carbon molecular sieve) the demand for more and more large, high-
quality, special activated carbon development and market prospects are very broad.

Author study and explore the carbonization temperature at the same time natural fruit putamen (walnut
shells and grape nuclear) Absorption of different metals and concentration, trying to find out the scope.of the
trace (less than 0.5mg / L) effectively Absorption and accumulation of valuables metal adsorbent.

1. Experimental part

1.1 Adsorbent Preparation and performance testing. The use of 300-600 °C carbonation putamen
natural fruit smash charcoal to less than 300~500 pm, add binder be mixed after the extrusion molding, dry-
ing, electric converter tube placed in nitrogen under the protection of the use of natural gas carbonization,
heating conditions heating rate 15 °C/min, end temperature 600 °C, constant temperature time 30 min, at ni-
trogen cooling has been under the protection of the natural fruits of carbonation putamen (carbon molecular
sieve). Using Micromeritics ASAP 2000 automatic adsorption samples for determination of nitrogen adsorp-
tion isotherms (73 K), by BET method to calculate the sample volume and specific surface area.

1.2 Preparation of metal ion solution. Cu(Il), Cd(Il), Ni(II), Co(Il) and Pb(IL) solution preparation:
the exact sequence that take a variety of metal ions on nitrate (A.P), in the beaker 100 ml add 10 ml of
aqueous solution containing nitric acid, the question is completely dissolved, the volume deionized water, a
metal ion concentration of 20 mg/L solution ready. Au solution preparation: an accurate check, Hydrochloro-
auric acid (HAuO4-4H,0/S.P), in 0,2 N HCI beaker add 10 ml, .to be completely dissolved, deionized water
volume, the concentration of Au was 0,1-1,0 mg/L ready solution: With SHIMASTU-667 atomic absorption
spectrometer samples were absorption determination of the content in a variety of metal ions.

2. Results and Discussion

2.1 Carbonization temperature putamen at the same time the natural fruit of the physical para-
meters. Table 1 shows the temperature at the same time natural carbonation of the fruits of the physical pa-
rameters of the nuclear shell, grape and walnut shell nuclear surface area, pore volume and water absorption
varied widely, illustrated at carbonation process, the molecular sieve carbon yield due to ash General to de-
cide how much [3]. Grape nuclear carbon molecular sieve pore and developed low-ash of the 600 °C natural
fruit putamen carbon molecular sieve with the largest surface area and the best performance of air separation,
the carbonization temperature of 600 °C.for the production of natural fruit putamen optimum temperature
carbon molecular sieve. Therefore approved as a natural fruit shell Preparation of activated carbon or carbon
molecular sieve precursor, wood vinegar, wood tar can be further processed and prepared a variety of chemi-
cal products, high gas, calorific value, suitable as a civilian gas[4].

Table 1

Different natural of the nuclear shell fruit carbonation temperature the physical parameters

Tearb, °C Adsorbent Density, g/ml Hole capacity, % | Hygroscopicity, % | Surface area, cm’/g
600 Nuclear grapes 1,64 72,35 92,66 780
Walnuts nuclear 1,09 45,36 63,75 650
300 Nuclear grapes 1,23 55,18 69,48 600
Walnuts nuclear 0,87 36,39 47,62 475
25 Nuclear grapes 0,82 38,02 46,30 420
Walnuts nuclear 0,65 27,42 31,50 300

2.2 Carbonization natural fruit putamen volume of adsorbent on adsorption of metal enrichment.
Through carbonization temperature 600 °C natural fruit putamen carbon molecular sieve adsorption of different
metal ions adsorption capacity of observation, the adsorption capacity is at 50 % or more. Table 2 lists the car-
bonization temperature at 600 °C when the natural fruit putamen volume of adsorbent for metal adsorption.
Grape nuclear molecular sieve carbon for heavy metals (Pb) adsorption capacity greater than 55 %, and on oth-
er metals Absorption weak. Carbon molecular sieves from walnut shells of heavy metals (Pb) Absorption weak,
and on other metal adsorption capacity greater than 50 % of the Ni metal adsorption close to 90 %.



91

Table 2

Carbonation temperature 600 °C the natural fruit of the metal shell of the adsorbent adsorption

. . Measured values of metal ions, mg/l

Adsorbent Time, min b Co Ni cd Cu

- 11,6 6,0 7,1 7,5 9,3

5 3,6 2,0 6,4 4,7 0,9

Walnuts nuclear 15 2,7 3,5 5,4 4.8 2,0
30 2,5 3,1 5,0 2,6 5,9

45 3,8 1,0 5,3 3,2 5,1

- 11,0 5,3 7,6 0,4 9,8

5 7,6 1,7 2,8 0,15 3,3

Nuclear grapes 15 7,3 2,6 42 0,2 3,3
30 7,4 2,8 4.5 0,2 3,4

45 7,2 3,1 4,7 0,3 3,7

Authors studied the carbonization temperature of 600 °C at the time of grape nuclear carbon molecular
sieve adsorbent for heavy metal adsorption capacity greater than 55 %, and on, especially for traceother met-
als absorption weak notable feature [5], precious metals (Au) were absorption enrichment research (Au vo-
lume at 0,24 mg/L range), can be seen from figure 1, grape nuclear molecular sieve carbon, molecular sieve
carbon nuclear walnut and wood, compared to when zeolite, carbon molecular sieve carbon nuclear grapes
on the trace of the Au has unique orientation and selective enrichment of a very high adsorption, and other
adsorbents are not similar orientation is very high enrichment and selective adsorption.
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Fig. 1. Carbonation temperature 600 natural zeolite carbon absorption of the metal Au changes with time

By summing up the experimental results can be drawn the following conclusions:

1. Carbonation natural fruit putamen carbon molecular sieve is a well-developed pore structure, im-
mense surface area and good adsorption properties of carbon materials.

2. There is a unique orientation is very high enrichment and selective adsorption performance of trace
precious metals may have do not know the structure of existence, pending further experimental study.

3. Carbonization temperature of 600 °C at the time of grape nuclear carbon molecular sieve adsorbent
of trace precious metals Au has a unique orientation and selective enrichment of a very high adsorption.
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CO-LIQUEFACTION OF HEISHAN COAL AND RESIDUE OIL
WITH BOILING TEMPERATURE >520 °C

Xetiwan kemipoiy cyiivinmyst 1 1 cotitbimovlivikmul agmoxiaema, E/K = 2, kpicoim 6,0, Mlla, kama-
auzamop peminde Fe,O;&S konoanvinein owcypeizindi. Epimxiw/komip mer exi kesinde dicanap
Matioviy wivieyst (68 %) maxcumanowl, epimkiw cyiiviamy xesinde dcanap mat woi2ysl (19 %) munu-
Mmanovl bonaovl. Homuowenep xkepcemxenoeti, epimxiuy/Komip KamulHACHL. HCIHE KbiCbIM MAaAHbI30bl
Kopcemxiwmep 6onvin mabwinadel. Xeviwan xomipiniy cyuviimy memnepamypacer 400 C-oan
JKc02apbl OONYbL MYMKIH.

Obicudicenue Xetiuuanckozo yens Obilo 6bINOIHEHO 8 AGMOKIAGe BMeCmMUMocmyio 1 1 npu omHowenuu
P/Y = 2, oagrenuu 6,0 Mlla, u ucnonvzoéanuu rxamanuzamopa. Fe;0;&S. Maxcumanvuviil monaug-
Hulll 8bix00 (68 %) Ovin noayuen npu coomuowenuu P/Y =2. Kax nokasvisarom pesyismamsl, om-
nowenue P/Y u oaenenue sgnaromes sasxcuvimu pakmopamu. Temnepamypa odxcudicenus Xeluancko-
20 yensa moxcem 6vims gviuie 400 C.

IoIntroduction

Energy sources are the need of modern civilization. Petroleum and petroleum based oils are the key
sources used for power generation in the premium:market i.e. as traffic fuels. Other alternative fuels are be-
ing researched recently to reduce the reliance on petroleum based oils. However, they will be in the center of
the energy scene in the future. Keeping in view the heralding oil crises, there is a need to focus on carbona-
ceous candidate materials for conversion in to highly demanding liquid fuels. Coal is the most plentiful and
versatile fuel available on earth which becomes very important both sources of energy and organic feedstock
in the 21st century. There are<several ways to get chemicals and synthetic fuels through coal conversing
[1-5]. Coal directly liquefaction.is'one of the ways of coal conversion getting useful products.

2. Experimental

2.1 Materials. Basis on an iron-catalyst, Fe,O; mixing with S were used in this work. The chemicals
used in Experiment such as Fe,Os, S, n-hexane, toluene, THN and THF was purchased from market, and
they were needn’t to preparation.

Coal sample was supplied by Heishan coal mine of Shenhua Group. Residue oil was supplied from pe-
troleum of DuShanZi in Xinjiang, China. Autoclave was made in DalLian, China. Analysis results of the
samples of coal and residue oil are summarized in Table 1 and 2, respectively. Tetralin (THN) was used as
liquefaction solvents.

Table 1
The proximate and ultimate analysis of coal sample, w, %, daf
Proximate analysis Ultimate analysis
Coal sample M A, Ve FCa C I o N 3 H/C
Heishan 4,78 3,28 34,18 57,76 | 70,48 | 3,50 | 16,75 | 1,00 0,21 0,60

a: By difference.





