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TOM TAT

Cacdic tinh @ ban aia téu thuduoc tir tinh Vinh Phiaia duoc xacdinh bing cac plrong
phédp phan tich TGA, DSC va DTA. Qué trinh @hphan cac thanh ph cellulose,
hemicelluloses va lignin trongatr ¢4 duoc xacdinh. DA xacdinh ring krong hait hda qua trinh
nhiét phan theo cac mé hintdng hoc bit diang nhit Ozawa va Kissingerué trén cac d liéu
DTA va TGA. Céc kt qua nhan duogc rat hitu ich cho cdng nghnhiét phan téu, thu nhién Bu
sinh hyc.

Tir khéa:vé trau, nhist phan, TGA, DTA, DSC, ing lwrong hat héa.

1. GIOI THI EU

Trau la sin pham phy, chiém khaing 20 % kidi lugng hat thoc, throng dugc ding cho cac
muc dich don gian va trrc tlep trongdoi séng throng ngay @a ngroi ndng dan nh thay aii dé
dun, ton véi phan chidng dé bon rng, ton véi dat dé dip twong. Ngay nay, do ritng tién bo
cua khoa lc K thuat, cacang ding aia triu ciing nhr c4c 4n pkﬁm thr cip cia tdu ngay cang
dugc Mo rong va quan tamdn. Trau duoc dung lam nguyéndu ap nhit cho cac conguong,
nha may an cap nhigt nhe cac dng lo dbt, nha may nli dién, trdu haic than thu dung lam
phu giadé ché tao cac it lidu xdp cho xay dng va céng nglip dong gai, ck tao cac vt liéu
nén silic, lam ph gia i tao dat v.v.

Trix lwong tréu trén qui md th gisi ciing nhr caa Viét Nam hén da rt [6n va ngay cang
tang. Theo & liéu thong ké giaidoan 2001 - 2005, fr luong trau tinh trung binhiga thé gisi va
cua Viét Nam trong tng 1a 119.040.00Gib/nim va 6. 934. 000ih/ram [1]. Néu khéng m co
giai phap khai thac,isdung ngwn nguyén ku phé thai rt on nay, nd & c6 th gay nhiing tac
dong xu dén moi tirong sinh thai. Cac tadong nhr thai trau gayanh hréng i dong clay va
céac thiy sinh khé&cs dong king séng @u Long [2] haydét trau khdngding quy trinh gay 6
nhiém trAm trong ©i moi truong khong khi [3jiaduoc cinh bao. Do §y, viéc tim cac gii phap
cong ngk thich top dé tan thu thu $ dong thyi vira han ché tacdong 6 nhém méi trong, vira
g6p phin tao ra cac &n pham tir trau pré thai ¢é dung cho cac ot dich khac nhau.
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Viéc nghién ¢u sin xuit cac dng ning lrong khac nhau ngay carmyoc quan tam khi
nguwdn ning hrong héa thch tru>én thdng dang din can kiét. Bbi v6i cac nroc phat trén néng
nghiép nhr Viét nam, thu cin dugc xem nhr mot ngwn cung ép ning luong tai sinh én vi
ngwn nguyén ku trau rat 16n va Hu nhr khdng bao gt hét do nhu &u thiét yéu va 1au dai ea
con ngroi dbi véi lia quo.

Dé xay drng phrong an céng nghx Ii, tan thu téu, nHit 1a cho cadmg ding ning hrong,
can khio séat,danh gia va fm rd cacdic treng hda li quan tng, trongdd c6 cacdic trung
nhiét, lam @ s dé xay drng, tinh toan gi phap va quy trinh cong ngtan thu thu. Mic duda
c6 kha nhiu nghién au Vé trau vaung ding téu ¢ Viét Nam, bao gm diéu tra \& nguwdn
nguyén Igu triu, tri ligu trdu, cac gii phap &n thu tu, anh hrong aia tru i méi truong, ...
nhung hiu nhr chra c6 cdng b chinh thirc ndo ¢ cacdic trung nhit co ban cia téu Viét
Nam, tir mot b it cong b vé& thanh pln hda e va tinh cht héa |i @a tro thu, trongdd chi
yéu quan tamdi silic [4, 5].

Trong bao c&o nay trinh bayotrsd két qua khao sétdic trung nhist co ban cia 02 nu vo
trau Viét nam, nlr 1a mt trong nhiing brdc khao satdau tién trong quy trinh cdng ngfsan
xuat nhién lgu sinh hyc tir ngubn trau bing céng ngh nhiét phan.

2. THUC NGHIEM

MAau trdu: Vo triu duoc ly tir 2 xuréng xay xat lGa go quy md nb tai thi x& Hrong Canh,
huyén Binh Xuyén, inh Vinh Phdc (40 km&phia tay Bc Ha Noi), ki higu trongiing 1a miu A
va B. Nguyén Bu thoc trde khi xay: Thécd, msi thu hach (w lda chiém 2011). Bu thd Wi
kich thrdc trung binh: 5 x 10 mnduoc xay tép thanh eéng bt triu min, kich & 0,2 - 0,5 mm.
Phan tich nhiét: Thuc nghém phan tich nlgt dugc tién hanh trén tht bi DSC/TGA-60 (hdng
Shimadzu), 4i Khoa Héa lc, Pai hoc Sr pram Ha Noi. Ché d6 thuc nghém phan tich nl:
Van tbc quét nhit: 4 lan do v6i 4 van t6c quét nhit khac nhau; Kéi luong miu: 2,2 — 2,5 mg;
Mai truong: khong khi va khi nit(céng nghip).

X&c dinh ning lweng haat héa: Dir liéu phan tich nlék duoc xir I theo 2 mé hinh Ii thuy bat
dang nhit kinh dién la Ozawa [6] va Kissinger [ nhan duoc gia ti ning rong hait héa E
cia miu bot trau.

3. KET QUA VA THAO LUAN

Trén hinh 1 1a gin d6 két hgp DTA-TGA-DITGA dién hinh gia miu bt trau Viet Nam:
DTA cung @p thong tin ¢ hiéu tng nhét cua cac qua trinhay ra, TGA cung &p thong tin ¢
su thay doi khoi lugng do cac pim ting sinh pha khi con DrTGA laadg dao ham ¢a TGA,
cung @p thong tin ¢ toc d6 thaydoi khoi lugng.

Dir ligu TGA va DTA trén hinh 2 cho 4l qué trinh nhit phan téu xay ra theo 4 béc sau:
Budc 1: Mat nudc am - Tir nhigt do phong 6i khoang 120°C;
Buéc 2: Phan ty celluloce va hemicellulose — Kiyag 120°C t6i 380°C;
Buéc 3: Phan ty lignin - Trén 380°C;
Budc 4: Hit phan fiy hitu co — Trén 500C;
Thyc € 3 qua trinh niit phan Kku o (cAc lréc 2 - 4) khong iy ra i tiép nhau mt cach
tach lach ma i tiép co ctong ctip nhau wi ranh gii nhiét 0 mang tinh wong doi. Dt li¢u
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phan tich nfét cho thy hai qué trinh phanuy cellulose va phandy hemicellulose c6 ving
chong chip nhaus phia nhét d6 cao, do @y cac nghiénu thuong gop chung hai qua trinh nay
lam ndt, xay ra cho &i khoang 380°C. O ving nhét do cao twn la viung nhit phan lignin.
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(Mau A; 5,017mg; M6i teong: Khong khi; Be do quét nhét: 10°C/min; Dai nhigt do quét:
30 — 600°C; Ngaydo: 18/5/2011).

Bo dir liéu TGA va DTA \6i 4 van toc quét nhit khac nhau (2,5-5-10 va c;’('.Elmin,.)dq:orc
cho trén ang 1. Cac @ li¢u thyc nghém nayduoc xu Ii theo i theo i thugt dong hoc bat dang
nhiét Ozawa, thed6 van toc quét nhit B va gia ti nghich dao aia nhét d¢ dac trung T, c6 quan
hé ty 1€ thuan [6]:

Log B = AT, (2)
trongdo: p — Van toc quét nhit; A — He s goc; Tp — Nhit do dé khdi lugng giam mot lugng %
nhat dinh doi vaéi dir ligu TGA (Bang 1).

Ning lrong hait héa Eadugc xacdinh tir hé s géc @a sr phu thuoe tuyén tinh (1) theo
cbng thirc:

= — E.R/0.4567 (2
trongdd: Ea: Ning luong hat héa; R: Hng $ khi I twong.

D¢ so sanh & qui xacdinh theo cac mo hinh Ii thétykhac nhau, @ ligu thyc nghtm
TGA va DTA ding da dugc xu li theo li thugt dong hoc bat dang nhet Kissinger [7] laing cach
thay sr phu thugc tuyén tinh (1) fang:

Ln (B/T0) = 1/T,, (3)

Hinh 2 12 dng dd thi cua sr phu thue (1) va (3)ddi voi dit liéu TGA, tarong hop Am =
68 %, trongrng Wi vung Xy ra cac phn trng nhét phan lignin trong &t trau.

Dit ligu ddy du vé xacdinh ring lrong hait hda Ea da trén d ligu DTA va TGA theo Ii
thuyet dong hoc bat dang nhét Ozawa va Kissingetugc cho trén bng 2. Trén bng con c6 rt
s6 théng & hoda li quan tng khac da ot trau lado am, ti 1é chat chayduoc ya ¥ 1é tro vO @,
nhiét lugng, xacdinh trrc tiep tir dir liéu phan tich nigt. Pay |a cac théngdsco ban va quan
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trong khi xay arng thiét bi va quy trinh céng nghnhiét phan thu noi riéng, cac cong nghan
thu trau néi chung.

Bang 1.Dir liéu TGA ot triu dé xacdinh ning hrgng hait héa theo i thust bat dang nhit.

Am % | T,4°C | T5°C T1/°C | T/ °C
10 250,8| 2711 283,3 2873
20 279,7| 298,0 3113 3171
30 298,3| 318,2 332,8 339,6
40 317,2| 336,5 348,8 356,]
50 342,2| 370,8 371,6 380,6
60 401,5| 4469 491,2 493,1
68 441,5| 4897 536,3 542,8

Co

A~ =4

~

15 -10.5
|
11
1 4
a
_ 415
a @
0.5 5
o
i 12
0 : : . . 125
1.2 1.25 13 135 1.4
1000/T

Hinh 2.Sy phu thude tuyén tinh dia cac thong&TGA tinh theo cong tre dong hoc bit ding nhit
(1) va (3)déi vai dit lieu TGA trén king 1, tuong hop Am = 68 %.

Bang 2.bic treng nhit co ban cia miu trdu Viét Nam, xaadinh bing phan tich nkt.

Pic trung | MAutrau A [8] [9]
Am (%) 8,73 9,51 66,40
Chit chay (%] 77,64 66,06 67,30
Tro (%) 13,63 24,43 18,80

Ea® (kJ/mol) [10€,90 -136,60, 107,60 | 142,7-188,5
Ea® (kJ/mol) | 55,90-72,80 29,70 | 11,00-16,60
Nhiet®(MJ/kg) 11,90 14,60 13,24

# Ea1 VA BE» twongting la ring lrgng hait héating Wi cac qua trinh &y ra o ving nhét do dudi va
trén 380°C; ® Xacdinh tr di liéu thuc nghém DSC.
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Cac Kt qua trong tr voi sy khac nhau khéngyh cing da nhin dugc ddi véi mau triu B.
So sanh cadic treng @ ban cia mau trdu Viét Nam néu trong 4ng 2 Wi cac dr liéu cong 16
qudc ¥ cho thiy cé sr khac bt khéng bn déi voi cacdic trang xacdinh tc tiép tir dit lidu
TGA/DSC (@ am, chit chay, tro va nkt lugng). Bdi véi nang hrong hait hoa xaatinh theo cac
md hinh i thugt Ozawa va Kissinger,uskhac bét gita Ea cia phin ung nhét phan
cellulose/hemicellusose (T < 380) so Wi Ea, caa phin tng nhét phan lignin (T > 380C) la
it hon so i dit liéu cong 1 dugc so sanh [8, 9], ¢hyéu do gia tr Ea caa mau trau Viét Nam
c6 gia ti cao lon, nhing ding c6 ti¢ do viéc tach qua trinh nbi phan thanh 2 giatoan, tng
v6i Ea, va Ea, ciing cH mang tinhwong déi.

4. KET LUAN

Cacdic trung nhit co ban cia téu va qué trinh nbt phan thu da dugc xacdinh bing cac
ki thuat phan tich nkiit co ban di véi 2 mau triu khu wre dong bing Bic bo. Cac nghién eu
ddy du va ke thong e ddi twong tru, nhr danh gidanh hréng aia moi tuong khi ti phan ang
nhiét phan téu, sr khac bét lién quan di nguon goc dia li va thyi vu coa tru, da vadangduoc
chung toi tén hanh. Kt qua s5 dugc cong b trong cac pin tiép sau nBm b sung o s dir
lidu vé nguyén lgu triu Viét Nam va |a o s5 dé xay drng quy trinh cong ngh tinh toan thit bi
va ché do cong ngk nhiét phan thich bp cho caaing ding #n thu tédu dé san xuit nhién léu
sinh hyc.

Loi cém on. Cac i dungda thrc hién va cong b trong bao cdo nay tha khuon kio dé tai cip nha
nuge: “Nghién @u cong ngh san xuit nhién lgu sinh e the hé méi tur trau bing phrong phap nhit
phan trén thét b; phan iing ting séf, giai doan 2011-2012.
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ABSTRACT

PRODUCING BIO-OIL FROM RICE HUSK BY PYROLYSIS
I. THERMAL CHARACTERISTICS OF VIETNAMESE RICE HUSK

Nguyen Tien Taj Tran Thi Thanh Thuy, Le Thi Hoai Nam, Tran Quafigh,
Nguyen Thi Thanh Loan

Intitute of Chemistry, VAST, 18 Hoang Quoc Viety Gaay, Hanoi

"Email: nttai@ich.vast.ac.vn

Basic thermal characteristics of rice husk fromh/idhuc province were determined by
TGA, DSC and DTA. Partial pyrolysis steps of cak#, hemicelluloses and lignin in rice husk
were identified. Activated experimental thermal Ilgss data were determined by non-
isothermal kinetics of Ozawa and Kissinger based®A and TGA data. Results are helpful
for pyrolysis technology of rice husk.

Keywords:rice husk, pyrolysis, TGA, DTA, DSC, activated emer
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