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Tap chi Khoa hoc Truong Pai hoc An Giang
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Théng tin chung: ABSTRACT
Ngay nhgn bai: 22/05/2018
Ngay nhan két qua binh duyét: ~ The rise of huge piles of municipal solid waste (MSW) and several different

23/07/2018 feedstocks in An Giang Province are at an alarming rate that has a negative
Ngay chap nhdn dang: impact on the environment and human health. On the other side with the
02/2019 immediate increase in urban population and increasing energy demands, An
Title: Giang Province is facing a severe energy crisis. To combat those issues, it is
The study of producing necessary to properly manage the organic waste and transfer the energy
biochar from trends to renewable energy resources. Therefore, in this study, the pyrolysis
biodegradable organic waste of organic waste is investigated as a promising method of turning
and agricultural waste biodegradable organic waste and feedstocks (rice straw) into biochar with

aim to explore context-specific options for the disposal of organic solid waste
that is not only to reduce the environmental burdens of An Giang but also
municipal solid waste, serve as renewable energy source. The percentage of content in
agricultural waste, anaerobic biodegradable organic waste was found to be from 67.6% to 78.6% which
digestion, biodegradable was feasible for its conversion into biochar. An anaerobic digestion
organic waste processing generates biochar at a temperature of 450°C-600°C for 3 hours.
The energy content of biochar was about (14.8-16.8 MJ/Kg) showing the
suitability of sample for the energy source. The yield of biochar collected
was about (28-35%). It is possible that biodegradable organic and
agricultural waste had the potential to form biochar that can help to reduce
the loads on disposal sites and solve the energy crisis.
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Tar khéa:

Than sinh hoc, nang lwong tdi
tgo, rac thdi sinh hoat, phé
pham néng nghiép, phan huy
yém khi, hop chat hitu co dé
phan hay TOM TAT

Sw phét sinh chdt thdi ran sinh hogt va phé pham ndng nghiép tai tinh An
Giang dang trong tinh trang bdo dong, béi do c&c tac hai cia chiing dén moi
triong va sirc khée con nguoi. Mdt khac, véi toc dé gia ting ddn sé nhanh
tai cdc dé thi va kém theo sw gia tang tiéu thu vé nguon nang heong di lam
cho An Giang dang d6i mat véi su thiéu hut nang lwong. Pé gidi quyét nhiing
vén dé ndy, can phdi c6 bién phap quan Iy chat thai ran mét cach thich hop
va phdi huéng vé cac nguon ndng heong tai tao méi. Do dé, trong nghién
cizu nay, than sinh hoc san xudt tir rac thai hitu co dé phan hiy va phé pham
néng nghiép (cu thé la rom ra) khong chi nham giém thiéu & nhiém mai
trwong ¢ tinh An Giang ma con ¢6 khd ndng la nguon ndng hrong tai tao
m&i. Ham heong chat hitu co dé phan hiiy trong chat thai ran khodng 67.6%
- 78.6%, diéu nay ching té nguon vdt liéu nay 1a thich hop @é 1am than sinh
hoc. Than sinh hoc duoc tao ra boi qud trinh dun yém khi vat lieu hitu co véi
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nhiér dé khodng tir 450 °C - 600 °C trong thoi gian 3 gio. Nang lieong 0 tur
than sinh hoc la (14.8 MJ/Kg - 16.8 MJ/Kg) thich hop thanh nguon nhién
ligu méi. Ham Iuwong than sinh hoc thu dwoc véi higu suat khodng (28% -
35%). C6 thé thdy rang, rac thdi sinh hogt dé phan hiy va phu phdm nong
nghiép ¢ thé bién dsi thanh than sinh hoc dé gidgi quyét van dé qué tai cua
rac thai trong méi trwong va dong thoi gép phan gidgi quyét van dé thiéu hut

nang lwong.

1. GIOI THIEU

Than sinh hoc (TSH) I& mot dang cua nang
luong sinh khéi. TSH duoc tao ra tir qué trinh
nhiét phan yém khi nguyén liéu c6 ngu0n gée
sinh khéi (g3, than, canh, 14 va phu phim ndng
nghiép, rac thai hitu co). Trong ndng nghiép,
TSH dugc dung dé cai tao chét dat, gitr nudc
trong dat. N6 con dwoc ding dé ting nhiét do
trong dat, thiic ddy sy nay mam cua hat, nang
cao hiéu suat nay mam. Trong sinh hoat con
ngudi, TSH dwoc wng dung lam nhién lidu dét
thay cho than d4, ddu mo dang c6 nguy co can
kiét hay lam vat liéu xu 1y ngudn nuéc bi &
nhiém, nuéc nhiém kim loai niang... (Mai Vin
Tinh & cs., 2011).

An Giang la mét trong nhitng tinh cé san lugng
lGa 16n nhat Pong bang séng Ciru Long véi
téng luong rom wdc tinh trén toan tinh An
Giang khoang 2 triéu tan/ nim (Nguyén Van Ha
& cs., 2015). Hién nay, ngudi néng dan da tan
dung rom dé tang thu nhap nhu tréng ndm, nudi
b0, hodc ban cho nguoi khac. Tuy nhién, cac
hinh thic xir 1y rom trén rudng thay doi tly
theo mua vu. O vu Dong Xuan, d6t rom 1a hinh
thae duoc sir dung pho bién nhét (98,2%), con
lai trong nam, ban rom, cho rom chiém ty Ié rat
thap. O vu Heé Thu, ty 1é dot rom giam xudng
con 89,7%, vui rom chiém 6,7%. Vu Thu Pong
c6 ty 18 d6t rom thap nhat (54,1%), ty 1& vui
rom tai ruong kha cao (26,1%), ké dén la trong
nam (8,1%), cac hinh thuc khac chiém ty Ié nho
(Tran Sy Nam & cs., 2014).

Mat khac, An Giang cling dugc xem la mét tinh
c6 toe do do thi hoa cao. Do d6, rac thai sinh
hoat tir cac d thi 1on ciing rat nhiéu. Tuy nhién,
nhan thic cia nguoi dan vé cac van dé lién
quan dén chit thai rdn con nhiéu han ché, thiéu
y thic tu giac trong viéc gitr gin vé sinh moi
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truong nén hién twong db rac bira bai (d6 rac ra
dudng, cac khu dét tréng, ao ho, kénh rach...)
con dién ra khéa phd bién. Téng khéi lwong rac
sinh hoat trén dia ban Tinh dugc Cong ty Trach
nhiém H&u han Mét thanh vién Mo6i truong D6
thi An Giang thu gom, van chuyén woc tinh
khoang 637 tin/ngay nhung chua bao gdm khéi
lwong thu gom vén chuyén rac smh hoat trén
dia ban cic x4 ma cong ty chua tiép nhan quan
Iy (Nguyén Ngoc Son, 2017).

Chat thai rin hitu co dé phan hay la ngudn
nguyén liéu ddi dao va day hira hen cho san
xuit TSH dé phuc vu cudc séng. Xuat phat tir
thuc té néu trén, dé tai “Nghién ctu san xuat
TSH tir rac thai sinh hoat d& phan huy va phé
pham ndng nghiép™ 1a can thiét, gép phan giam
thiéu ngudn rac thai sinh hoat tai cac bai d6, tir
d6 giam thiéu 6 nhidm mai truong; giai quyét
lugng sinh khéi nong nghiép va tang gia tri si
dung cho sinh khdi nay. Ngoai ra con gop phan
tao nhién liéu dbt thay than da, cui, trau... va
dau mo, tao ra mot san pham co gia tri cho xa
hoi, tang hiéu qua kinh té xa hoi va giam su
dung ngudn nhién liéu hoa thach dang dan can
kiét.

2. PHUONG PHAP NGHIEN CUU

2.1 Vatliéu nghién ctu

Vat liéu nghién ctu 1a rac hiru co dé phan huy
(thirc an du thira, gidy vun, trai cdy, vo dira,
rom ra,...) dugc ldy mau tir cac ho gia dinh va
cac canh dong tai dia ban tinh An Giang.

2.2 Quy trinh san xuit than sinh hoc

Phuong phép san xuat TSH duoc thir nghiém
I3p lai 3 1an trong qua trinh nghién ctu, mdi lan
s dung 1 kg nguyén ligu rac thai hitu co dé
phan hiy. TSH duoc san xuat theo quy trinh
sau:
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Budc 1: Nghién nho (Weixiang el al, 2015)
Réc thai sinh hoat dé phan huy, rom dugc cho
vao may nghién dé nghién nho véi kich thudc
khoang 2 cm.

Bwéc 2: Siy nguyén liu (Weixiang el al,
2015)

Nguyén liéu duoc cho vao hé thdng siy dé dat
dén d6 am dudi 10%. Sau khi nguyén liéu am
dugc dua vao trong may tir phia dau thing
quay, may bat dau quay tron va canh khudy bén
trong lam nhiém vu dao déu nguyén liéu.
Nguyén liéu duoc dao déu nhu vay sé& tiép xuc
v6i khi nong dy du va duge tach hoi am bay
ra. Trong sudt qua trinh dao va sy nhu vay,
nguyén liéu dwoc dich chuyén tir phia dau
thung quay t6i phia cudi thung va dat d6 khd
can thiét, cudi cing nguyén liéu duoc thoat ra
ngoai qua bd van canh sao. Trong dé tai ndy s&
st dung thiét bi may sy thang quay vai nhiét
do sy 1a 60 °C.

Buoc 3: Than hoéa (Sugumaran,
Kwapinski el al, 2010)

Lo dbt duoc thiét ké 1am 2 khoang, khoang gitra
dugc nhét vat lidu can san xuit than khdng tiép
xuc véi hra boi tim sit co duc nhiéu 16, khoang
bén ngoai ding dé chira cac vat lieu dét tao
nhiét. Khi vat liéu & khoang ngoai chay sé tao 1
nhiét nang 16n chuyén hda carbon tir vat lidu
hitu co & khoang trong thanh TSH. Phan ang
chay cua 10 d6t kiéu nay c6 thé xay ra trong
thoi gian khoang 3 gio.

2010;

- Cobng thuc tinh: ham luwong than (%) =
Whb/Wrs.

Budéc 4: Tao do két dinh cho TSH (Martijn,
2013)

TSH dang bot dugc cho vao dung dich hd tinh
bot néng va dung may khuay tron cho dén khi
dat d6 quanh déo thi dung lai, ¢é ngudi.

Buéc 5: Ep tao vién (Sugumaran, 2010)

TSH duoc nghién min, tao thanh vién bang méay
ép tao vién vai duong kinh 10 mm, chiéu dai
vién tir 6 cm — 8 cm.

Budc 6: Sdy khd (Sugumaran, 2010)

TSH sau khi tao vién s& dugc cho vao thiét bi
sdy tinh va siy ¢ nhiét d6 60 °C dén do am la
5%. Nguyén liéu dugc do trén san say, dong khi
néng duoc hit tir 10 d6t nho quat siy thoi vao
budng phan phdi nhiét qua sang sdy di xuyén
qua I6p nguyén liéu chira trong budng sdy.
Ngudn nhiét dé siy c6 duoc nho than dét trong
16 d6t cung cap. Tac nhan sdy truyén nhiét cho
hat, 1am bdc hoi am tir hat. Khéng khi néng
nhan 4m va thoat 1én trén ra ngoai.

Vit liéu trude khi nhiét phan va san phim sau
qua trinh nhiét phan yém khi duoc phan tich
cac chi tiéu vé& d6 am, ham lugng cacbon, nhiét
tri, d6 tro lan lugt theo cac phuong phap TCVN
4919:2007, ASTMD 5373-16, TCVN 200:2011
va TCVN 173:1995.

3. KET QUA NGHIEN CUU

3.1 K&ét qua phan tich rac thai hiru co dé
phan hay trén dia ban tinh An Giang

Nghién ctru duoc thuc hién tir thang ;2/2017

dén 4/2018 va mau nghién ciu dugc lay trong

khoang thoi gian tai An Giang rat it mua va khi

hau rat néng. Két qua phan tich vat liéu dugc

- Trong d6: Wb la khdi luong THS; o
. thé hién qua Bang 1.
Wrs la khoi lugng rac kho.
Bing 1. Két qua phan tich cia rac thai sinh hoat d& phan hiy va rom
. X Keét qua
Thong so Ric hitu co dé phan hity Rom

D6 4m 9,418% 9,581%
Ham luong hop chat hitu co dé bay 67,6% 78,6%
hoi
Nhiét tri 4027,11kcal/kg 4188,29kcal/kg
bo tro 3,105% 2,321%

Qua két qua phan tich va xir ly so liéu bang
SPSS nhan thiy, do am tuong ddi cua rac thai
sinh hoat hitu co dé phan hily va rom dao dong

tir 9,516% dén 9,601% va khong c6 su khac
biét ¥ nghia giira 2 thanh phan nay (p>0,05).
Ham luong chat hiru co dé bay hoi c6 trong rac
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thai sinh hoat hitu co dé phan huay la 67.6% MJ/kg) vi do tro trung binh cia TSH rom
thip hon c6 y nghia thong ké (p<0,05) so v&i  (2.58%) s& cao hon TSH tir réc thai hiru co dé
ham lugng chat hiru co dé bay hoi cua rom phan huy (1.97%). Nhiét lugng trung binh cua
(78,6%). Ca hai vat liéu nay déu c6 ham luong ca hai loai TSH rom va rac thai hitu co trong
chat hiru co d& bay hoi cao chira ca&c mach  nghién ctru phii hop véi két qua nghién ctu cua
cacbon dai 1a nhan t6 quan trong quyét dinh  Arkham Wahid va cs. (2016). Do d¢ tro 12 yéu
nhiét tri caa TSH. Nhiét tri caa rom (4188,29  td tiéu cuc cho qua trinh nhiét phan yém khi.
kcal/kg) cao hon nhiét tri cua réc sinh hoat d& D¢ tro cang cao, thanh phan chit chay cang
phan huy (4027,11 kcal/kg) diéu nay phi hop  giam, gay dong két ¢ trung tdm budng ddt va
VGi do tro cua rom (2,321%) thdp hon cua rac  day 1o lam giam kha ning tiép nhiét cua budng
thai sinh hoat d& phan huy (3,105%). Trong  dbt. Thuc nghiém cho thay, ham luong TSH thu
nghién ciru nay, vat liéu lam TSH sé duoc tién dugc tir hai vat liéu dao déng trong khoang tur
hanh thir nghiém trén hai vat liéu riéng I¢é la 28% - 35%, két qua nay phu hop véi cac nghién
rom va rac thai sinh hoat d& phan huy dé so ctru twong ty cia Weixiang va cs. (2015). Ham
séanh vé dic tinh TSH va ham lwong TSH thu  lwong TSH cao hay thip s& phu thudc rat nhiéu
duogc sau qué trinh dun yém khi. Mau vat lisu la  vao yéu t6 do 4m cua nguyén liéu. Néu vat lisu

1 kg cho mdi lan thuc nghiém. c6 do am thap sé& thu dugc ham lwong TSH cao.
3.2 Két qua phén tich thanh ph?m dic Néu ham Iwong am trong vat liéu cao thi ham
trung ciia than sinh hoc ) lwong TSH thu dwoc s& thap. Tir Bang 2, ham

lwong luu huynh rat thap ¢ TSH tir rac thai sinh
hoat d& phan hay (0,668%) va khong phat hién
duoc ¢ TSH tir rom. Diéu ndy chung to, TSH
c6 tiém ndng trg thanh ngudn nhién lidu sach
khi stir dung vi kha nang phat thai luu huynh ra
moi truong rat thap.

Két qua phan tich & Bang 2 cho thiy, nhiét
lugng trung binh cta TSH tir rom (16 MJ/Kkg -
16.8 MJ/kg) cao hon c6 ¥ nghia théng ké (p<O0,
05) so vai tri sb téa nhiét lwong trung binh cua
réc thai hitu co dé phan huy (14.8 MJ/kg - 15.2

Bing 2. Két qua phan tich thanh phin dic trung than sinh hoc

Ham Ham Ham lrone 1
2 am luwong lw ‘A
. lwgng tro  lwgng 4m 1wens W Nhigtlweng  Ham lwong
Loai huynh trung
trung trung binh (%) (MJ/kg) TSH (%)
binh (%)  binh (%)
Rac thai sinh hoat 2,58 4,843 0,668 14,8 - 15,2 28 - 31
Rom 1,97 4,327 0 16 - 16,8 32-35
4. KET LUAN hoat hiru co d& phan hay. Két qua nhiét luong

Két qua nghién ctu thir nghiém da chi ra ring ~ 70ng khoang tir 14.8 MJ/kg - 16.8 MJ/‘kg Cf" the
ca hai vat lidu rac thai sinh hoat hitu co d& phan ~ €ho thay‘ rang, TSH tr hai vat liéu nay co thé
lam nguon nang lugng (Arkham Wahid el al.,
liu dé tao ra THS c6 ham luong dao dong tir 2016)‘_ Ham luong luu hu}‘/nh.héu nhu kh()ng
28% - 35%. Nhiét luong ciia TSH tir rom (16 phét hién & TSH rom va hién dién véi lugng rat
MJ/kg - 16.8 MJ/kg) cao hon nhiét luong TSH nhé (0,0668%) trong TSH rac thai sinh hoat dé
lam tir rac thai sinh hoat d& phan hay (14.8  Phanhuy.

MJ/kg - 15.2 Ml/kg) do do tro tr TSH rom  TAI LIEU THAM KHAO

(1,97%) thap hon d6 tro caa TSH rac thai sinh

hily va rom déu ¢ kha nang 1a ngudn nguyén
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