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Abstract: Controlled slow release fertilizer (CRF) in this study was produced by mixing Silica-
Biochar (SB), Bentonite (B), and Diatomite (D) at different ratios with N, P, K form customized
crystal membrane to control the dissolution of N, P, K into water. Research results show that the
mixing rate of SB and B significantly affects the pelleting process, decay rate, hardness, and air
hygroscopicity of CRF fertilizer. The decay rate is more than 20% after 13 and 5 days and greater
than 80% after 17 and 9 days, respectively with SB mixing ratio of 30 and 40%. The maximum
hardness of CRF fertilizer was 3.2 kg/cm? and the smallest was 1.6 kg/cm? respectively with the SB
used ratio of 30 and 40%. With the mixing rate of SB at 30%, the resulting CRF fertilizer has the
smallest hygroscopicity. With the mixing rate of B at 5%, the resulting decay rate of CRF was the
smallest. The mixing rate of B did not affect the air hygroscopicity of CRF fertilizers. The different
mixing rates of diatomite used did not affect the decay rate, hardness, and air hygroscopicity of CRF
fertilizers.
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Anh huong cua ty 1¢ Silica-Biochar, Bentonit
va Diatomit dén mot so tinh chat cua phan bon da lugng
cham tan co kiém soat

Nguyén Xuin Huan*, Nguyén Ngoc Minh!, Tran Minh Tién?

YTruong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi,
334 nguye:n Trai, Thanh Xudn, Ha Noi, Viét Nam
2Vién Thé nhuong Nong hoa, Pirc Thcfng, Bdc Tir Liém, Ha Noi, Viet Nam

Nhan ngay 18 thang 8 nam 2023
Chinh sira ngay 04 thadng 10 nam 2023; Chéap nhan ding ngay 07 thdng 12 ndm 2023

Tém tat: Phan bon cham tan ¢ kiém soat (CRF) trong nghién ctru nay dwoc san xuat bang cach
phdi tron hdn hop Silica-Biochar (SB), Bentonit (B) va Diatomit (D) tai cac ty 18 khac nhau véi phan
bon da lugng N, P, K tao thanh mang tinh thé tuy bién dé kiém soat qua trinh hoa tan N, P, K vio
nude. Két qua nghién ciru cho thay ty 1é SB va B sir dung anh huong dang ké dén qua trinh tao vién,
tdc d6 phan ra, do cimg va d6 hit am khong khi ctia phan CRE. Tdc d6 phan ra > 20 % sau 13 va 5
ngay va dat > 80% sau 17 va 9 ngay twong Gng vdi ty 1¢ SB sur dung 1a 30 va 40%. Do cliing cua
phan CRF dat gié tri 16n nhat (3,2 kg/cm?) khi str dung 30% SB va dat gia tri nho nhét (1,6 kg/cm?)
khi str dung SB dén 40%. Ty 1& SB str dung 1 30% cho d6 hat 4m nho nhét. Ty 1& B sir dung 1a 5%
thi tc d6 phéan ra cua CRF 1a nhé nhit. Ty 18 % B st dung khong 1am anh hudng nhiéu dén d6 hut
4m khong khi cua phan CRF. Cac ty 1& % diatomit st dung khac nhau khong 1am anh huéng nhiéu
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dén tdc do phan ra, do cing, d6 hut 4m khong khi cua phan CRF.

Tir khéa: Silica-Biochar, Bentonit, Diatomit, phan bon, chiam tan.

1. Mé dau

Phén bon nha cham c6 kiém soat (Controlled
Release Fertilizer, CRF) dugc cong d@)ng khoa
hoc va Hi€p hoi Phéan bon quéc té (IFA) x4c nhan
12 mot trong bon huéng phat trién cac loai phan
bén méi co hiéu suét cao, tiét kiém tai nguyén va
giam thiéu cac tac dong moi truong. Trén thé
gidi c6 rat nhiéu cac san pham CRF duogc phat
trién nhung phé bién nhit 1a cac dang CRF duoc
phu boc boi cac polyme khac nhau. Viée st dung
mang polyme dé kiém soat mirc d6 nha ctia phan
CRF boc 16 mot s6 nhuge diém 1a: thiéu tinh linh
hoat, nha khong dung thoi diém va khong ding
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luwgng theo nhu clu cla cay, co thé bi vo hiéu hoa
nang luc nha c6 kiém soat trong moi truong dat
v6i su phtic tap cua rat nhiéu yéu t6 1y héa hoc
dat va dua mot luong dang ké polyme vao dat
gdy anh hudng nhat dinh dén sirc khoé cua dat
[1]. Vi vay, Nguyén Xuan Huan va nnk (2023),
d3 st dung hdn hop cac nguyén lidu gdm Silica-
Biochar dugc phan tach tir rom ra véi bentonit
va diatomit & cac ty 18 phdi tron khac nhau dé tao
mang tinh thé tuy bién c6 co ché dong mo
khoang hong gitip kiém soét t6t hon kha ning
nha dinh dudng ctia phan va han ché tdi da viéc
st dung mang polyme [2]. Tuy nhién viéc thay
doi ty 1€ cua céc vat liu trén anh huéng nhu thé
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nao dén mot sb tinh chat cua phan CRF nhu toc
d6 phan ra, do cting va do hut 4m cua phan dugc
dit ra & nghién ctru ndy. Vi cac tinh chat nay
cling lién quan mat thiét v6i tbc do nha dinh
dudng cua phan CRF.

Rom ra 12 ngudn phu pham nong nghiép doi
dao va c6 thé tan dung dé san xuit phan cham
tan thong minh [3]. Ban chét rom ra 1a mot dang
composite tyr nhién véi 2 hgp phan co ban 13
Lignocellulose va Silica - SLC (Hinh 1) va
composite nay s€ tré nén gia tri hon khi duoc
biochar hoa (nhiét phan) dé tro thanh composite
Silica - Biochar (SB). Do rom ra chta rat nhiéu
céc chét dinh duong (N, P, K, Si,...) nén sau khi
hinh thanh SB, ban than dang composite nay tro
thanh 1 dang phan chdm tan c6 kiém soat va co
thé tily bién toc do nha. Nguyen (2021) [3] cho
rang: SB ¢6 2 thanh phan v6i 2 chirc nang riéng
biét trong d6 biochar vdi cu triac XOp rong cung
cip khong gian chira khoang chat dinh dudng,
silica ¢ tdc d6 hoa tan nhanh hon s& hinh thanh
cac "ctra s6" dan truyén va giai phong phén.

Silica

Silica-lignocellulose

Lignocellulose

Hinh 1. Hinh anh chup cét 16p vat liéu SLC
to rom ra [3].

Nghién ctru cia Nguyen va cs (2015) [4] cho
thiy, néu cac bon hiru co bi "bat giit" boi khung
silica thi diéu twong tu ciing s& dién ra ddi véi
NPK va nhiéu nguyén t6 héa hoc khac. Khi NPK
khu trd & mot b phan nao do, néu qua trinh tao
khung silica dién ra manh, NPK cé thé bi "nhét"
vao cau tric khung silica dugc hinh thanh. Véi
co ché trén, SB ¢ thé phdi tron véi phan thuong
phim dé tao ra cac CRF c¢6 kha ning tay bién tdc
d6 nha phan. Tuy nhién, kha nang két dinh thip
va cu triic vi mao quan kém dong nhét 12 nhiing
nhuoc diém cia composite SB dé tao ra nhiing

thwong phdm CRF c6 chat luong va nang luc
hoat déng nhu mong mudn. Vi vay, can c6 sy bd
trg thém cac hoat chit két dinh va ting cuong
ning lyc dan truyén phan. Cac khoang vt tu
nhién nhu diatomit va bentonit 1a nhitng vat liéu
dac biét phu hop cho muc dich nay.

. Vat liéu SLC Khéng gian ndi tai trong CRF
O Phan O O 0 O
C3u tric CRF O
o 4
o o
&0 & Phan dugcgidi phéng ©

Hinh 2. Mb ta cdu triic CRF trén nén vat liéu SB va
co ché phan huy, gidi phong phan NPK tir CRF [2].

St dung diatomit c¢6 cdc dac tinh vat 1y doc
dao nhu do tham va do xop cao (35-65%) [5],
kich thuéc hat nho, d6 din nhiét va mat do thap
[6] va dién tich bé mit cao [7]. Céc tinh chat caa
bé mit diatomite nhu: do hoa tan, dién tich, do
axit, kha nang trao doi va hap phu ion, bi chi phdi
rat nhiéu béi sw hién dién ctia nude, duge két ndi
mot phan cau tric véi ludi tinh thé cia diatomite,
tao thanh cac nhom hydroxyl hoat dong trén do
[8]. V6i dac tinh nhu trén, diatomit dong vai tro
cau trac khung v6i h€ vi mao quan 16n dé tao cac
kénh din truyén cho phép nudc va phan NPK
hoa tan di qua kénh (Hinh 3).

"

Hinh 3. Diatomit v&i v6i hé vi mao quan 16n tao
cac kénh dan [2].
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Mang tinh thé tily bién kich thudc vi mao
quan dugc phat trién dya trén viéc phéi tron gilra
2 loai khoang vét ty nhién la diatomite va
bentonit két hop v6i SB. Diatomit c6 hé vi mao
quan 16n dé tao cac kénh dan truyén cho phép
nude va phan NPK hoa tan di qua. Bentonit co
kich thuéc nho nén co thé xam nhép vao hé vi
mao quan cua diatomit dé tao thanh cac “chudng
ngai vat” c6 khd nang bit cac kénh dan cua
diatomit, ngan chin dong di chuyén cua nudc va
phan NPK. Bentonit c6 tinh chét co truong & cac
muc do khac nhau do d6 tac dung s& kiém soat do
mé ctia cac kénh din va kha ning nha phan NPK.

2. Nguyén liéu va phuwong phap
2.1. Nguyén liéu

Phan NPK: phan NPK dugc nghién nho ~
0,5 mm va phdi tron tir phan uré (NH,),CO
(46,3% N) v6i phan DAP 18-46 (18% N va 46%
P20s) va phan Kali clorua (60% K:Onn) theo ty
16 (% vé khdi luong) gitta uré: DAP: KCI la
1,30:1,45:1.

Rom dé phan tach tao SB: rom dugc phoi
kho, cit nho (~3 cm), say kho ¢ nhiét 6 70 °C,
nghién nho hon 0,5 mm va d6t yém khi & 600 °C
trong thoi gian 1 gio dé thu dwoc SB. Thanh phan
SB ¢6 déc tinh hoa 1y co ban nhu ham lugng Si,
Mg, P, K, Ca va As tuong ung la 30,567; 10,708;
12,934; 30,569; 31,274 va 0,032 mg g khi chiét
rt bang nudc cudng thuy.

Chat két dinh va nudc (co ndng do 10% chét
két dinh): chat két dinh dugc lya chon 14 polymer
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nguon goc tu nhién (tinh bot va polysaccharide tur
sinh vat bién) va cac san pham bién tinh ctia nd véi
cac nhom chirc phosphate/sulfonate/carbonate/NH;
hodc lignin da dugc phé)i tron véi PVA, PLA véi
ti 1¢ phu hop. Chat két dinh nay dam bao: i) C6
d6 va nudc/ki nude phu hop cho phép co ai luc
tdt voi ca phan khoang NPK (ua nudc) va SLC
(ki nu6c/tuong d6i ki nudce); va ii) giau cac nhom
chirc —~OH/PO4*/S03%/CO3%/NH; gitip cho viéc
luu gitr K* cling nhu “tra 101” khi tin hiéu thay
d6i pH tir moi truong duge phat di. Nham lam
tang do két dinh (luu gitr) SLC va NPK (dac biét
1a urea) trong chit nén.

Diatomit: Diatomit 1y tir Tuy Hoa, Phii Yén
dugc phoi khé va nghién nho ~ 0,5 mm.
Diatomit c6 dung tich trao ddi cation (CEC) la
30 cmolc.kg? va c6 phan tng axit yéu (pHker =
5,2), kich thuéc > 20 pm ~ 75%, kich thudc sét
(<2 um) ~ 14%.

Bentonit: Bentonite 1y tir Di Linh, Lam
Pong dugc phoi khd va nghién nho ~ 0,5 mm,
c6 pHkcri: 6,4 va ham luong chat hitu co 1,9%,
kha nang trao doi cation (144 me 100 g*), ham
lugng sét (<2 um) (6,7%), cap hat c6 kich thuge
2-6,3 um chlem 14,6%, cap hat 6,3-20 um chiém
17,2% va cap hat > 20 pm chiém dén 61,4%.

2.2. Phuong phap nghién ciru

2.2.1. Phuong phap tao vién CRF
~ -Thanh phan nguyén li¢u tong hop vién CRF
d€ khao sat anh hudng cua cua ty 1¢ SB st dung
deén mdt so tinh chat cia phan CRFsg dugc thé
hién ¢ Bang 1.

Béng 1. Thanh phan nguyén liéu tdng hop vién CRFsg (% khdi lugng)

STT Ky hiéu mau Phan NPK Silica-Biochar Cha? ket ,dmh Diatomit Bentonit
(SB) va nudc
1 CRF1 70 10 10 5 5
2 CRF2 60 20 10 5 5
3 CRF3 50 30 10 5 5
4 CRF4 40 40 10 5 5
5 CRF5 30 50 10 5 5

- Thanh phan nguyén liéu tong hop vién CRF
de khao sat anh hudng cta cia ty 1¢ bentonit st

dupg dén mot sb tinh chét cua phan CRFg duoc
the hién & Bang 2.
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Bang 2. Thanh phan nguyén lidu tong hop vién CRFg (% khdi lugng)
STT | Ky hiéu miu phan NpKk | Silica-Biochar | Chatketdinh | b | Bentonit
(SB) va nudc
1 CRF6 52 30 10 5 3
2 CRF7 50 30 10 5 5
3 CRF8 48 30 10 5 7
4 CRF9 46 30 10 5 9
5 CRF10 44 30 10 5 11
6 CRF11 42 40 10 5 3
7 CRF12 40 40 10 5 5
8 CRF13 38 40 10 5 7
9 CRF14 36 40 10 5 9
10 CRF15 34 40 10 5 11

- Thanh phan nguyén liéu tong hop vién CRF
dé khao sat anh hudng cua cua ty 1& diatomit sir
dung dén mot sb tinh chét cua phan CRFp dugc
thé hién ¢ Bang 3.

Hoén hop phan NPK, tro tir rom chira SB,
diatomit va bentonit theo céc ty 1 % khdi luong
tai cac Bang 1, 2 va 3 dugc tron déu bang may.
Lay 50% luong hon hop trén dua vao chao vé
vién, dung binh phun chita chat két dinh phun
déu vao hon hop trén. Lic nay diéu chinh chao

vé vién & téc d6 quay 30 vong/phut trong thoi
gian khoang 20 phut. Diéu chinh toc d¢ quay cua
chao vé vién 1én 35 vong/phit, sau do tiép tuc
vira vé vién vira phun chét két dinh va bd sung
dan dan 50% hdn hop nguyén lidu con lai cho
dén hét. Vién CRF tao ra phai c6 kich thudc tir
8-10 mm. Khi qua trinh tao vién da dugc hoan
thanh tién hanh diéu chinh tbc d6 quay cua chao
v€ vién 1én 40 vong/phtt trong thoi gian 20 phut
dé vién duoc tron déu va nhin bong hon.

Bang 3. Thanh phin nguyén liéu tong hop vién CRFp (% khdi lwong)

STT | Ky hiéu miu phanNpK | Silica-Biochar | Chatketdinhva | oo | Bentonit
(SB) nudc
1 CRF16 54 30 10 1 5
2 CRF17 52 30 10 3 5
3 CRF18 50 30 10 5 5
4 CRF19 48 30 10 7 5
5 CRF20 46 30 10 9 5
6 CRF21 44 40 10 1 5
7 CRF22 42 40 10 3 5
8 CRF23 40 40 10 5 5
9 CRF24 38 40 10 7 5
10 CRF25 36 40 10 9 5

2.2.2. Phirong phdp xdc dinh toc g phan rd

Phuong phap thir d phéan ra cua CRF dugc
thuc hién nhu sau: can 10 g phan CRF dit trong
dung cu gié quay nhang trong cbc 250 ml nuée
cat dat trén bép khudy tir gia nhiét & 25 °C véi

téc d6 quay 20 vong/phut trong cac khoang thoi
gian tir 1 - 20 ngay. Thi nghiém dugc bb tri lap
lai 3 1an dé liy két qua trung binh. D phéan ra
ciia CRF dugc xac dinh 13 % khéi lugng vién
phan bi ra va khuéch tan ra khoi gio.
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2.2.3. Phurong phap xdc dinh dé ciing

Do ctiing ciia CRF dugc xac dinh 1a lyc gay
v vién ép theo dudng kinh (vién tron). Bugc xac
dinh péng thié‘g bi dg d6 cing. B cung cua vién
¢6 thé duoc biéu dien nho dai lugng H:

H = F/ndh

Trong d6: H (N/cm?): d6 cling cua vién;

F (N): luc bé v& vién;

d (cm): duong kinh vién;

h (cm): d6 day cua vién.

Xac dinh do cting 10 vién, liy két qua
trung binh.

2.2.4. Phwong phap xdc dinh dé hit am
khong khi (Ha)

_ Cankhoang 10 g CRF (m1) dé tu nhién trong
diu kién khong khi. Sau cac khoang thoi gian 1
gi0 tién hanh can lai vién CRF (m2) d€ xac dinh
do hut &m khong khi ciia CRF. Thi nghiém duoc
b6 tri 1ap lai 3 1an d¢ lay ket qua trung binh. DG hut
am khong khi dugc xac dinh theo cong thurc sau:

m2-ml

Ha (%) = x100

3. Két qua va thio luin

3.1 A7n}’z huong cia ty 1é SB sir dung dén mét s6
tinh chat cua phan CRF

3L Anh hwong ciia ty 1¢é SB sir dung dén
toc do phan ra cua CRF

—4—10%SB ——20% SB 30%SB _=—<=40% SB
g T b

100 I . X
0 T o
2 80 S/X/K
© 70
S 60 /
=0 AL
3 /
o 40
30 //
20
10 | T
0 e T‘f- = IVT

2 3 456 7 89 1011121314151617181920
Thoi gian (ngay)

Hinh 4. Anh hudng cia ty 1& % SB dén téc d6 phan
rd cua phan CRF theo thoi gian.

Tbc d6 phan ra trong nghién ciru nay dugc
hiéu 12 ham lugng vién phan bi bo 101, boc tach
ra khoi vién CRF khi ngdm vao nudc. Viéc phan
ra cua vién CRF s€ la mot trong nhiing nguyén
nhan chinh anh huong dén toc d6 nha NPK cua
CRF. Véi ty 18 SB sir dung 1a 50% thi khong thé
tao vién CRF duoc vi vdy tac gia khong nghién
ctru tbc d6 phan ra, do cimg va do hat am cia
cong thue thi nghiém nay. Két qua nghién ciru
anh huong cia ty 1€ SB str dung dén tdc @6 phan
rd ctia CRF dugce thé hién ¢ Hinh 4.

Két qua nghién ctru & Hinh 4 cho thay véi ty
1¢ SB sir dung tir 10-30% thi toc d¢ phan ra cua
CRF khong khac nhau nhiéu. Téc do phan ra
> 20% sau 13 ngay va dat > 80% khdi luong sau
19; 18 va 17 ngay tuong ing voi ty 1€ SB st dung
1a 10; 20 va 30%. Néu str dung ty 1¢ SB 1én 40%
thi tc d6 phan r ciia CRF nhanh hon rat nhiéu
so voi st dung SB véi ty 1€ 10, 20 va 30%. Cu
thé sau 5 ngay toc phan ra da dat > 20% va sau 9
ngay da dat > 80%.

3.1.2. Anh hudng ciia ty 1é SB sir dung dén
do cung cua CRF

35

3

1L

10% SB 20% SB 30% SB 40% SB
% SB st dung

]
5]

]

D& clrng, kg/cm2
[N
w

-

o
[&]

Hinh 5. Anh hudng cua ty 16 % SB dén do clng.

Do cung ciia vién CRF dat gia tri 16n nhat
(3,2 kg/cm?) khi st dung 30% SB, cao hon do
cung cua vién phan do nhom tac gia Marzena
Mikos-Szymanska (2019) 1,39 lan va dat gia tri
nho nhat (1,6 kg/cm?) khi st dung SB dén 40%
[9]. P cimg cua vién CRF tang dan tir 2,7-3,2
kg/cm? khi tdng ty 1€ tir 10-30% nhung lai giam
manh khi ting % SB st dung dén 40%. Do cling
16n nhat cta phan CRF tao dwoc két qua nghién
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ctru nay diéu ndy c6 thé giai thich khi ty 1¢ SB str
dung it thi ty 1& phan NPK sir dung nhiéu ciing
1am anh huéng dén d6 climg cua vién CRF. Néu
sir dung SB qué nhiéu thi anh hudng rat 16n dén
dd cung cta CRF do tro ctia rom ra c6 tinh tro,
khong két dinh nén rat dé bi bo roi khi chiu tac
déng mot luc nho vao chdng.

3.1.3. Anh huong ciia ty 1é SB sir dung dén
@6 hit am khéng khi (Ha) ciia CRF

Vién CRF sau khi dugc phoi khé khong khi
duoc dé ty do & dang mo, tiép xuc truc tiép voi
khong khi cho thdy vién phan bi hat am tré lai.
Sy hiat 4m nay c6 thé do 2 nguyén nhan: do hit
am tir khong khi hodc do ure trong vién CRF tiép
xuc véi oxi khong khi va bi hoa tan (chay nudc)
lam tang d6 4m cua CRF. Ca hai nguyén nhan
trén déu 1a yéu t6 quan trong quyét dinh dén tdc
d6 nha NPK (dic biét 1a N) cua CRF. Vi vay, do
hat 4m khong khi ciia cac cong thire phan CRF
duge xé4c dinh dua trén do hat Am khong khi va
d6 4m cua vién phan CRF (do phan Ure tiép xtc
v6i oxi bi hoa tan). Két qua nghién ciru anh
hudng cia ty 18 SB st dung dén d6 hut am khong
khi (Ha) ctia CRF duoc thé hién ¢ Hinh 6.

—4—10%58 —#—20% SB 30%SB  ===40% SB

-
o
i

D6 hat am, %
O B, N W R U O N 0O
oy

1 2 3 4 5 6 7 8 9 0 11 12
Thai gian, gior

Hinh 6. Anh huong cua ty 18 % SB dén do hut 4m
cua phan CRF theo thoi gian.

Két qua nghién ctru ¢ Hinh 6 cho thay ty 1¢
% SB sir dung c6 anh huéng dén kha ning hut
4m cta vién CRF. TAt ca cac vién CRF dugc ché
tao bang phuong phap nay déu bi hit 4m khong
khi néu khong dugc bao quan trong tdi kin. Sau
12 gio dé ngoai khong khi thi vién CRF déu c6
d6 hat 4m dat khoang 10%. Tuy nhién néu so

sanh do hat 4m cua cac vién CRF khi sir dung
véi ty 1€ SB khac nhau thi stt dung SB véi ty 1€
30% cho d6 hut 4m it nhat. Néu sir dung ty 1¢ SB
12 40% vién CRF c6 do hut 4m nhanh va cao nhat
trong 2 gio dau tién sau d6 6 hat am kém hon khi
st dung ty 1¢ SB 1a 10% sau thoi gian 3 gio va
d6 hat 4m kém hon khi st dung ty 18 SB 13 20%
sau 8 gio.

3.2. Anig huong ciia 1y 1¢ bentonit (B) dén mét s6
tinh chat cia phan CRF

3.2.1 A:nh huong cua ty Ié bentonit (B) s
dung den toc do phan ra cuia CRF

Két qua nghién ciru anh hudng cia ty 18 B st
dung dén toc do phan ra cua CRF khi sir dung
30% SB va 40% SB dugc thé hién & Hinh 7 va
Hinh 8.

——3%B —W—5%B

7%B ——9%B ——11%8

Téc 46 phanrd, %

Thoi gian, ngay

Hinh 7. Anh huong cia ty 1& % B dén tc d6 phan ra
ctua phan CRF theo thoi gian khi st dung 30% SB.

—+—5%B —m—7%B 9% B ——11%B

Téc d6 phan ra, %

T T T T T T T T T T |
1 2 3 a4 5 6 7 8 9 10 11 12 13 14
Thoi gian, ngay

Hinh 8. Anh huong cua ty 1& %B dén toc do phén ra
cta phan CRF theo thoi gian khi st dung 40% SB.

Véi ty 18 SB str dung 1a 40%, chét két dinh
va nuée 10%, diatomit 5% va bentonit (B) 3%
thi khong thé tao vién CRF duoc. Két qua nghién
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ctru & Hinh 7 va 8 cho thiy voi ty 1é B sir dung
12 5% thi tc d6 phan rd ciia CRF la nho nhat
ngay ca ty 1¢ SB st dung la 30 hodc 40 %. Voi
ty 18 SB sir dung 14 30% thi sau 17 ngay toc do
phan ri dat > 80% khi sir dung 5% B. Néu sir
dung ty 16 % B1a 3, 7, 9 va 11% thi tc d6 phan
ra dat > 80% tuong tng sau 14, 16, 13 va 9 ngay.
Vi ty 1¢ SB str dung 1a 40% thi chi sau 7-8 ngay
tdc do phan ra da dat > 80% o tat ca ty 16 % B sir
dung tir 5-11%. DPiéu nay c6 thé giai thich do
bentonit 14 mét loai khoang sét nén nd co6 tinh
chat két dinh dé hd tro qua trinh tao vién CRF
nén voi bentonit sir dung 1a 3% da khong du tao

su két dinh tét nhat nén anh huéng dén su gin
két ctia vién CRF. Vi vay khi ngam chidng vao
nuéc nd bi phan rd nhanh hon. Tuy nhién
bentonit ciing c6 tinh chit truong né rat 16n khi
gip nudc nén néu sir dung voi lidu lwong 16n thi
no laitaora 1 luc déy lam v& vién CRF nén lam
tang toc do phan ra cia CRF.

3.2.2. Anh hwéng ciia ty Ié B sir dung dén do
cung cua CRF

m30%SB m40% SB

w

&
ENRC]

w

DB cirng, kg/cm2
= ~o

Uk N w s

o

[=}

3%B 5%B 7%B 9%B 11%B
% B str dung

Hinh 9. Anh hudng cia ty 16 % B dén d6 cing
cua phan CRF.

Két qua nghién ciru & Hinh 9 cho thiy khi
tang ty 1€ % B thi d6 ciing cua vién CRF tang
dan ca 2 thi nghiém d6i véi sir dung 30 va 40%
SB dé 1am phan CRF.

3.2.3. Anh huong cua ty 1é B sir dung dén do
hiit am khong khi (Ha) ciia CRF

Két qua nghién ctru cho thiy ty 18 % B sir
dung khong 1am anh huéng nhiéu dén do hat 4m
khong khi cua vién CRF. Do hut am khong khi
theo thoi gian tir 1-12 gio ctia vién CRF dao dong

tuong ung tur 0,4-9,5% va 1,6-9,6% ddi véi phan
CREF str dyng 30% SB va 40% SB.

3.3. Anh hwong ciia ty ¢ diatomit (D) dén mt so
tinh chat cua phdan CRF

Két qua nghién ctru cho thay viéc thay ddi ty
1¢ % diatomit khong 1am dnh huéng nhiéu dén
tdc do phan ra, do cing, d hut 4m khong khi cua
vién CRF. Véi vién CRF dugc san xuat bang
30% SB thi téc d6 phan rd déu dat > 80% sau 17
ngay; do cimg dat tir 3-3,3 kg/cm? va do hat am
khong khi theo thoi gian tir 1-12 gio dao dong tur
0,7-10%. Véi vién CRF dugc san xuét bang 40%
SB thi tdc do phan ra déu dat > 80% sau 9 ngay;
do cimg dat tir 1,5-1,7 kg/cm? va do hat am
khong khi theo thoi gian tir -12 gio dao dong tu
2,0-10,5%.

4. Két luan

Ty 18 SB va B sir dung anh hudng dang ké
dén qué trinh tao vién, tde do phan ra, d cung
va d6 hat am khong khi ciia phan CRE. Téc d6
phan rd > 20% sau 13 ngay va dat > 80% khdi
lugng sau 19; 18 va 17 ngay tuong ung vai ty 1€
SB sur dung 1a 10; 20 va 30%. Véi ty 1¢ SB sir
dung 1a 40% thi téc d6 phan rd cia CRF sau
5 ngay da dat > 20% va sau 9 ngay da dat > 80%.
Do cimg cia vién CRF dat gia tri 1on nhat
(3,2 kg/cm?) khi str dung 30% SB va dat gia tri
nho nhét (1,6 kg/cm?) khi sir dung SB dén 40%.
Ty 1¢ B str dung 1a 5% thi tc d6 phéan ra ciia CRF
1a nho nhét. Véi ty 1¢ SB sir dung 1a 30% thi sau
17 ngay tc do phan ra dat > 80%. Vi ty 1¢ SB
sir dung 14 40% thi sau 7-8 ngay toc d6 phan ra
da dat > 80%. Ty 1¢ % B sur dung khong lam anh
huong nhidu dén d¢ hiut am khong khi cia vién
CRF. Ty 1¢ % diatomit khong lam anh hudng
nhiéu dén téc do phan ra, d6 cung, d6 hut am
khong khi cua phan CRF.

Loi cdm on
Cong trinh duoc hoan thanh dudi sy hd tro

kinh phi cia dé tai c6 ma s6 PTDL.CN-73/19.
Céc tac gia xin tran trong cam on.
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