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TOM TAT

Trong tu nhién, H,S c6 trong khi thai ctia cic qua trinh tinh ché ddu mo, khi nii Itia, hodc khu vic ché bién thuc
phdm, xii Iy rac, biogas. Mot phan H_S phat sinh trong tu nhién béi qua trinh théi riia ctia cac chit hitu co dudi
tac dung ctia vi khudn tif réc, cong ranh, ao hé... Trong ham biogas ngoai khi CH, (methane) c6 ham lugng l6n
nhat (chi€ém 57,5%) va la khi tao nén su chdy con c6 cic tap chit khac nhu: H S, CO,, H O... Tuy ham lugng khi
H.S chiém rét it (1%) nhung lai gdy mti khé chiu va 1a khi an mon sét thép. Van dé xti ly khi H_S can cé nhiing giai
phép hiéu qua nham kiém sodt va xt ly triét d€, tranh gay 6 nhiém moi trudng va tdn dung nguén khi ga tit cac hdm
biogas. Trong thii nghi¢ém nay than hoat tinh dugc st dung v6i muc dich hdp phu khi H,S. Thi nghiém dugc tién
hanh & quy mé phong thi nghiém, st dung than hoat tinh lam vat liéu hap phu khi H_S. Két qua budc ddu cho thay
tai trong hap phu cuc dai ctia than hoat tinh déi véi khi H S 1a 15,27 mg/g. Mtic d¢ hdp phu khi H_S cta than hoat

tinh phu thudc vao thoi gian tiép xuc.
T khoa: Hip phuy, khi sinh hoc, hydrosulfua

I. DAT VAN PE

Hién nay, trén thé giGi c6 rat niéu cong trinh
nghién ctiu xt ly H,S trong khi sinh hoc. Nhin
chung, méi cong nghé xt ly H,S déu c6 thé manh
riéng, hiéu qué v6i nhiing quy mé, diéu kién cu thé.
Cac cong trinh nghién ctu xt ly H_S da s6 tap trung
vao viéc tdch H,S ra khaéi khi. Theo nghién ctiu cta
Erwin H.M Dirkse (2006) vé loai bé H,S bang qua
trinh loai bd nhiéu giai doan dya vao hip thu chon
loc d6i v6i H,S ctia dung dich Natri hydroxit. Cong
nghé DMT dua trén qua trinh san xudt kiém soat
mui va hé théng loai bo H,S trong khi biogas, tai
nuéc Anh goi la qua trinh Sulfurex. H¢ thong dau
tién ctia nuGc Anh dugc van hanh vao mua hé 2006
tai nha may Mauri 6 Hull, Yorkshire. Hé thong c6
kha nang gidm ham lugng H.S tii 20.000 ppm xudng
con 135 ppm, hiéu sudt dat 99%. Uu diém cta nghién
ctu nay la chuyén hoa chat s6 nhiém thanh nhiing
hop chat héa hoc hodc cac chit 6 nhiém nim trong
thanh phan cidn, rén.

Trong nhiing ndm gan day, nhiéu nghién ctu xt
ly khi H,S trong biogas cho thdy phuong phép hap
phu la mot trong nhiing phuong phép hiéu qua nhit
va c6 rat nhiéu nghién ctu tp trung vao viéc nghién
ctu téng hgp chat hap phu hiéu qua nhat. Cong nghé
tich H,S trong khi bioagas bing cac vét liéu nhu
Zn), than hoat tinh,... Nghién cttu cta Shivanahalli
K Rajesh va Navadol Loasiripojana (2002) vé kha
nang khtt H_S trong khi thién nhién va biogas ctia
than hoat tinh va ZnO t6t. Tuy nhién than hoat tinh
loai bé H,S & nong do vét, xtc tac oxy héa H.S ctia
than hoat tinh c6 thé bién d6i H,S thanh S, khong

bi anh hudng bai nhiét do. Cac két qua nghién ctu
khéc cho thdy, chat hap phu H,S t6t nhat dugc tong
hop dua trén co s& la Fe*?, Fe*>. Nghién ctiu cua
M. S. Horikawa va cdng tac vién (2004) cho thiy hon
hop Fe/EDTA c6 hiéu qua cao trong xti ly H.S trong
khi sinh hoc. Nghién ctiu ctia Zhang va codng tac vién
(2013) cling cho thay vétliéu hdp phu xtt Iy H,S dugc
tong hop trén co s Fe?, Fe™ ¢ hiéu qua hdp phu
H,S rét cao. Biogas 1a mot trong nhiing nguén ning
lugng sinh hoc dang dugc chu y hién nay. Tuy nhién,
trong biogas ¢6 chua H,S 1a khi d6c va an mon kim
loai. O Viét Nam clng da c6 nhiing nghién ctu vé
xti ly khi H,S nhu hip phy, hdp thy, thim thau qua
mang. Thuong hdp phu H,S bing oxit sat, oxit kém
va zeolit. Khi sti dung phuong phap hép thu c6 thé
héap thu theo hai céch: sti dung dung moi héa hoc
(SDIP, MEA, DEA, ...) hodc dung mdi vat ly va
téng hgp (qua trinh Flour, Selexol, Puiol, Sunfinol,
Stretford, rtia bang nudc). Nghién ctu cua Gadre,
R. V. (1989) cho thdy khi cho khi biogas di qua dung
dich c6 bioreactor thi c6 kha nidng loai bé H_S, dat
hiéu qua 69,5%. Tuy nhién, chua c6 két qua nghién
ctiu thuc su vé tong hop vat liéu hip phu dung dé xu
ly H,S trong biogas. Cé mot s6 nghién ctiu ing dung
dung khi biogas nhu Bui Vidn Ga va cong tac vién
(2007) nghién ctiu st dung khi biogas lam nhién liéu
cung cdp cho dong co dot trong sti dung phoi sat xu
ly H,S dat hiéu sudt 99%. Tuy nhién cc két qua méi
duing & mtic nghién ctiu so bo, chua c6 danh gia kha
néng hap phy, hiéu qua kinh té ctia cac vat liéu, ciing
nhu chua c6 nghién ctiu vé quy trinh tai sinh vatliéu
hép phu.

' Vién Moi truong Noéng nghiép
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V6i nhiing uu diém cua than sinh hoc, hién nay
vat liéu nay dugc cac nha khoa hoc quan tam nghién
ctiu. D€ ¢6 co s sti dung than hoat tinh lam vat liéu
héap phu khi H2S phat sinh tt biogas, gép phan bao
vé moi trudng va st dung khi sinh hoc hiéu qua,
ching t6i thuc hién ndi dung “Nghién ctiu kha nang
st dung than hoat tinh 1am vat liéu hap phu khi H_S”.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

- Vat liéu hédp phu: Than hoat tinh ¢6 hinh tryu hat
mau den, kho, rdi, c6 goc canh, chiéu dai cua vién
than 2 - 4 mm; ty trong: 520 - 550 kg/m? chi s6 hap
phu iod: 650 - 850 mg/g; d0 4m: < 6%.

- Chét bi hdp phu: Khi H,S dugc tao ra trong
phong thi nghiém.

Phuong phap tao khi H,S trong phong thi nghiém
theo hudng dan gido trinh Hoa v6 co tap II, NXB
Gido duc (Hoang Sam).

Cho 88g FeS vao binh phan ting, sau do tac dung
v6i 200ml dung dich HCI 6M, phan ting xay ra theo
phuong trinh sau:

FeS + 2HCI (dd) > H,S + FeCl,

Khi H,S thu dugc dugc dan vao mat tai. Sau khi
phan tng xay ra hoan toan, khi trong tai dugc dua
vao binh 40 lit da dugc hut chan khong, tiép tuc nhoi
khi N, vao dén khi 4p trong binh dat 100 psi, nong
d¢ khi H,S trong binh dat 50 ppm.

2.2. Phuong phap nghién ctu

Xac dinh céc yéu t6 anh hudng dén khé ning hép
phu H.S ctia than hoat tinh:

- Anh huéng ctia thdi gian tiép xtc: Can 100 g
than hoat tinh cho vao c¢t d€ tién hanh hip phu &
diéu kién dang nhiét (25°C). Cho khi H,S c6 néng do
50 ppm di qua ¢4t hdp phu véi luu lugng 100ml/phut
trong thoi gian 8 gio. Khi qua cét khi dugc thu vao
tai nilon, ldy 5 - 10 ml mau & cic thoi diém 1; 2; 3;
4; 5; 6; 7 va 8 gio dé xac dinh ham lugng H,S con lai.

- Anh huéng cta luu lugng H,S ban dau: Lam
tdong td nhu trén véi luu ligng H,S ban dau la 100
ml/phat; 150 ml/phat; 200 ml/phut; 350 ml/pht;
300 ml/phat va 350 ml/phit trong khoang thai gian
can bang.

Thi nghiém dugc lap lai 3 1an.

Phuong phdp xéc dinh ham lugng khi H_S: Ham
lugng H,S dugc xac dinh bang phuong phap so mau
dung dich thu dugc 6 bude soéng 665 nm d€ xac dinh
H.,S (khi H,S dugc suc qua dung dich CdSO,).

Phuong phap danh gid kha nang hap phu khi H,S
ctia than hoat tinh

Tai trong hap phu (q) va hiéu qua hdp phu (H)
cua than xac dinh theo cong thtc:

o

q= xV (mg/g) (1)

o~ “b

H= C x100% (2)

o

Trong dé: C, la nong do ban ddu ctia chdt bi hdp
phu (mg/l); ¢ la ndong do ciia chdt bi hdp phu con lai
trong pha khi (mg/l); V la thé tich dung dich chdt bi
hap phu (1); m- la khéi lugng than hoat tinh (g).

Tai trong hép phu cuc dai dugc tinh bing cong
thtic thuc nghiém ctia Langmuir.

1

Qnax = tg_a

Trong dé: q, _la tdi trong hdp phu cic dai (mg/g);
tgoe: la hé s6 géc cua dudng tuyén tinh bic nhdt giiia
nong do chdt khi va C/q.

2.3. Thoi gian va dia diém nghién citu

Thi nghiém dugc tién hanh tai Trung tdim Phéan
tich va Chuyén giao cong nghé mdi trudng - Vién
Moi trusng Nong nghiép tu thang 4 dén thang 8
nam 2017.

II. KET QUA VA THAO LUAN
3.1. Kha nang hap phu khi H_S ctia than hoat tinh

Than hoat tinh 1a chit hép phu linh hoat, dugc su
dung rong rai cho nhiéu muc dich nhu loai bé mau,
mui va tap chét hitu co, vo co, 1am sach khong khi...
Dé danh gia kha nang hdp phu cta than hoat tinh
dsi v6i khi H,S, két qua thi nghiém khi cho toc do
dong khi H,S 1a IQO ml/phut c6 nong d6 khi H,S la
50 ppm qua cOt hap phu c6 lugng than hoat tinh 1a
100 g, két qua duoc thé hién qua bang 1.

Két qué phén tich bang 1 cho théy, tai thoi diém
01 gio tai trong hdp phu H,S ctia vat liéu than hoat
tinh dat 3,04 mg/g, dén thoi diém 2 gid tai trong hip
phu nay tdng gdp 2 lan., dén gio thu 3 tai trong hap
phu dat 8,76 mg/g. Trong khoang thoi gian tii 3 dén
8 gid, tai trong hdp phu khong thay d6i nhiéu va dao
dong trong khodng tii 8,76 - 9,19 mg/g. Thoi gian bat
dau xuét hién bao hoa kha nang hdp phu cta than
hoat tinh déi v6i H_S la khoang 3 gid;

Hiéu sudt hap phu H,S trong 03 gio dau cao, dao
dong tii 94,54 - 98,37%. Tt 3 dén 8 gio, hiéu suat hap
phu giam dan, dén 8 gic thi hiéu suat dat 37,2%.
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Bang 1. Anh huéng ctia thoi gian tiép xtc

Tt két qua thuc nghiém, cac gia tri C/q; LnC va
Lnq ctia cac cong thiic dugc thé hién qua bang 3.

Bang 3. Gia tri C/q; LnC va Lnq
cua cac cong thiic thi nghiém

dén sy hdp phu H,S
Ham Ham -
. PR Hiéu
Thoi | lugng khi  lugng khi | Tai trong .,
o qua xu
gian HSban  HSsau  hipphu I
(giv)  ddu xit Iy Y
C, (mg) C(mg) | q(mg/g) H(%)
1 309 5,0 3,04 98,37
2 618 10,3 6,08 98,33
3 927 50,6 8,76 94,54
4 1236 350 8,86 71,69
5 1545 651 8,94 57,88
6 1854 956 8,98 48,42
7 2163 1256 9,07 41,92
8 2472 1553 9,19 37,20

3.2. Anh huéng ctia luu lugng khi dén kha ning
hip phu cta than hoat tinh

b€ danh gid anh hudng cta luu lugng lhis dén
kha nang hap phu ctia than hoat tinh d6i v6i khi H,S,
thi nghiém cho luu lugng dong khi H,S di qua cot
than hoat tinh 1an lugt 1a 100; 150; 200; 250; 300 va
350 ml/phut véi thoi gian 03 gid, ham Iugng H.S &
cac cong thic thi nghiém ting dan do t6c d6 dong
khi ting; két qua dugc thé hién qua bang 2.

Bang 2. Anh hudng ctia luu lugng H,S

dén tai trong hip phu

Mong  lugng T Hiw

LlIullli(?ng H S'bfn H észigu trong qua
khi HS  H,> 2% hipphu  xily

(ml/phat)  ddu xuly

C,(mg) C(mg) q(mg/g) H(%)

100 918 51 8,7 94,47
150 1377 300 10,8 78,23
200 1836 581 12,5 68,34
250 2295 926 13,7 59,65
300 2749 1305 14,4 52,52
350 3194 1735 14,6 45,67

Qua két qua bang 2 cho thdy, trong thoi gian 3 gio
tai trong hdp phu ctia than hoat tinh tang tii 8,7 dén
14,6 mg/g, khi t6c do dong khi ting tii 100 dén 350
ml/phut; t6c d6 dong khi tit 100 dén 200 ml/phat tai
trong hdp phu tang manh ti 8,7 dén 12,5 mg/g; toc
d6 dong tti 300 va 350 ml/phut tai trong hdp phu c6
xu huéng ting cham lai.
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STT Clq LnC Lnq
1 3,93 2,16 5,86
2 5,70 2,38 27,82
3 6,37 2,53 46,32
4 6,83 2,62 67,66
5 7,17 2,67 90,41
6 7,46 2,68 119,0

Do thi biéu dién sy tuyén tinh cua ti s6 C/q va
ham lugng H,S dugc thé hién qua hinh 1 va 2.
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Hinh 2. Phuong trinh hidp phu dang nhiét Fruendlich

Hinh 1 thé hién dang tuyén tinh cta ti 1é C/q va
ham lugng H_S con lai sau khi hap phu theo phuiong
trinh Langmuir c6 hé s6 tuong quan t6t, R?13 0,997.
Vé6i ham lugng 16n, ion 16p sovat hda 16n, su khuéch
tdn H_S vao trong cac 16 x6p bi han ché; nhu vay, khi
ham lugng tang dén mot gid tri nao do thi tai trong
hép phu sé dat dén mét gid tri cuc dai.
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Theo cong thiic tinh q_  cGa phuong trinh
Langmuir, tai trong hdp phu cuc dai (q,, ) ca than
hoat tinh d6i v6i khi H_S la: 15,27 mg/g.
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IV. KET LUAN

- Tai trong hdp phu khi H,S ctia than hoat tinh
tang dan va dat cao nhit (8,76 mg/g) trong thoi gian
ti 1 dén 3 gio. Tl sau 3 dén 8 gi¢ trong cung diéu
kién thi nghiém tdc do dong khi 100 ml/phut, khéi
lugng than hoat tinh 13 100g va nong d¢ khi H,S can
xu ly la khoang 50 ppm thi tai trong hip phu cta
than hoat tinh khéng thay d6i nhiéu va dao dong
trong khodang 8,76 - 9,19 mg/g.

- Tai trong hap phu cuc dai cua than hoat tinh déi
v6i khi H,S dat gid tri la 15,27 mg/g.

TAI LIEU THAM KHAO
Bui Van Ga, Truong Lé Bich Tram, 2007. Thti nghiém

Evaluation of H,S adsorption capability by activated carbon

Le Thi Huong, Le Hong Son, Nguyen Thi Thanh Huong,
Pham Thi Buoi, Nguyen Thi Thanh Hoa,
Nguyen Bich Hanh, Ngo Ngoc Tu, Cu Thi Nga

Abstract

In nature, H Sis in the exhaust gas of the oil refining process, volcanic gas, or food processing area, waste treatment,
biogas. Partial H,S is produced in nature by the decay of organic matter under the action of bacteria from waste,
sewers, ponds... Partial H,S is naturally generated by the decomposition of organic matter under the activities of
bacteria from garbage, sewers, ponds ... In the biogas, in addition to CH, (methane) has the largest content (about
57,5%), its so that burns and contains other impurities such as H,S, CO,, H,O ... Although the content of H,S is
very small (1%), it causes unpleasant smells and is a corrosive gas of iron. The problem of H,S treatment needs
to have effective solutions to control and treat thoroughly for avoiding environmental pollution and make use of
gas from biogas. In this test, activated carbon was used for the adsorption of H,S. The trial was conducted at the
laboratory scale by using activated carbon as adsorbent H_S. Initial results showed that the maximum adsorption
load of activated carbon for H,S was 15.27 mg/g. The level of H,S adsorption of activated carbon depended on the
time of exposure. This treatment method is applicable to adsorption of H_S gas generated from biogas digesters.

Keywords: Adsorption, biogas, hydrosulphide
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NGHIEN CUU PHAT THAI ME TAN TREN PAT LUA
TRONG MO HINH LUAN CANH VA THAM CANH

Nguyén Kim Thu', Trdn Van Ding?, Cao Vin Phung/,
Ho6 Nguyén Hoang Phuc!, Huynh Ngoc Huy!

TOM TAT

Nghién ctiu dugc thyc hién nham ddnh gia ham lugng dinh dudng trong dat, phat thai khi CH,, thanh phan nang
sudt va nang sudt lua trong vu He Thu 2016 trén nén dt thadm canh lta 3 vu Pong Xuéan - Xuan He - He Thu va ludn
canh lta Pong Xuan - Meé Xuén He - Lia He Thu tai 4p Théi Phong A, thi trdn Théi Lai, huyén Théi Lai, TP. Can
Tho. G vu Heé Thu 2016, canh tac lta trén nén d4t luan canh c6 tri s6 pH, %N, %OC va ty s6 C/N dugc cai thién ro
rét; cac thanh phin ning sudt lua cing c6 khuynh hudng gia tang so véi canh tac lta trén nén dt thim canh. Day la
tiém ndng gitip nang cao ning sudt lta vé lau dai. Lugng khi CH, phat thai & cac thoi diém sinh trudng ctia cay lua
trén nén dat luan canh déu thdp hon trén nén dat tham canh, tong lugng phat thai ca vu giam 30,24%. Két qua nay
cho thdy canh téc lia trén nén dat luan canh lda va ciy trong can c6 hiéu qua trong viéc giam phat thii khi CH, tit
rudng lta gop phan giam lugng khi gay hiéu ting nha kinh trén toan céu.

Tt khéa: Khi CH,, ludn canh, thim canh va phat thai khi

1. DAT VAN PE

Thuc trang san xudt 6 Dong bing song Ctiu
Long (PBSCL) hién nay phan 16n con doc canh cay
lta vé6i viéc tham canh tu 2 dén 3 vy trong ndm va
ndng sudt laa vy He Thu thuong thip trong nam
(4,89 tdn/ha) va chi bang khoang 75% néing sudt
lta vu Dong Xuén, dong thai thai ra moét lugng lon
khi CH, gay bién d6i khi hau (B Nong nghiép va
PTNT, 2011). Nhiing nghién ctiu gin day cho thay
dudi diéu kién ngdp nudc kéo dai thi lugng chat
htiu co gia tang nhung sy phan hay yém khi céc du
thuia thuc vat sé lam han ché kha nédng tai khoang
hoéa dam tu cac thanh phan mun cta chat hiiu co
trong dat (Olk and Cassman, 2002). Bén canh do,
tinh trang thi€u nudc d€ san xuét lua trong mtia kho
ngay cang trd nén trdm trong, cac két qua nghién
ctiu vé€ viéc luan canh lta véi cay trong can trong vu
Xuén He tai DPBSCL cho théy ky thuat nay tiét kiém
lugng nudc tudi va lam giam lugng N mat qua béc
hoi NH, (Ng6 Ngoc Hung, 2009b), gép phan lam
gidm khi thai ra moéi truong. Bén canh doé, trong
san xudt hién nay phan l6n nong dan bén phin
theo kinh nghiém san xudt, khéng dya vao nhu cau
dinh dudng cua ciy trong, khong dua vao can biang
dudng chat trong dat do d6 lugng dudng chat thiia
c6 thé tich tu chuyén héa thanh CH, hay cac khi
nha kinh khdc phat thai gay 6 nhiém moi truong.
Do d6, nghién ctiu nham muc dich danh gia d¢ phi
dat, ndng suét lua va phét thai khi CH, gitia hai hé
thong canh taclta khac nhau lam co s6 khuyén cao
mo hinh canh tdc phu hgp trong san xudt lda.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Dbt nghién ctula dat phen nhe (pH: 4,99), khong
médn EC: 0,31 mS/cm (USDA, 1983), thanh phéin
dinh dudng N t6ng s6 trung binh 0,11%, K tong s6
trung binh 0,82% (Kyuma, 1976), P tdng s6 nghéo
0,03% (Lé Van Cén, 1978), chét hiiu co thip 1,83%
(Metson, 1961). Sti dung giéng ltia OM5451 do Vién
Lua Dong biang song Cuu Long lai tao. Cac dang
phan dugc stt dung & ca 2 mo hinh (MH) gém Urea
(46% N), DAP (18% N va 46% P O_) va NPK (20 N
-20 P,O, - 15 K,0). Lugng phén st dung trong mo
hinh ludn canh 12 90 N - 50 P.O,-25K,0,6 mo hinh
tham canh 12 100 N - 60 P.O. - 30 K.O.

2.2. Phuong phap nghién citu

2.2.1. Phuong phdp bo tri thi nghiém

Nghién ctiu theo déi trong vu HT 2016 trén cac
rudng tham canh 3 vy lda Ddéng Xuan 2015 - 2016
(11/2015 - 01/2016) - Xuan He 2016 (théng 01
- 4/2016) - He Thu 2016 (thang 4 - 8/2016) va laa
Dong Xuan 2015 - 2016 - Me Xuan He 2016 - laa HT
2016 (luan canh Lua - Mé - Lia) clia nong déan, theo
doi trén 4 rudng: 1 ruong tham canh dién tich canh
tacl6n 1 ha véi 9 1an 1ap lai va 3 ruong luan canh 0,4
ha/ruéng véi 3 1an lap lai/rudng = 9 lap lai. Chi tiéu
theo doi; dac tinh dat dau vuy; dat cudi vu (phan tich:
pH, %N, %OC va ty s6 C/N); ning sudt va thanh
phan ndng sudt lua; do phét thai khi CH,.

2.2.2. Phuong phap ldy va phan tich mdau khi

Mau khi dugc 14y vao thoi diém 7, 13, 20, 27, 34,
41, 48, 55, 62, 69, 76, 83 va 90 ngay sau sa (NSS),

' Vién Lia Dong bing song Ctiu Long

*Khoa Néng nghiép va Sinh hoc ting dung, Trudéng Pai hoc Can Tho

98



