CONG NGHE

NGHIEN CUU CAC YEU TO ANH HUONG BEN QUA TRINH
TONG HOP LUU HUYNH POLYME

THE INFLUENCE OF FACTORS ON PROCESS FOR THE PREPARATION OF SULFUR POLYMERS

TOM TAT

Nghién ctbu anh huéng clia cac yéu to dau vao (ty 18 thé tich cacbon
disulfua/Luu huynh nguyén t6; s6 Ian ria; nhiét do phan (ing va thoi gian phan
(ing) ddi vdi qua trinh tong hop leu huynh polyme tir ltu huynh nguyén t6 va
dung mdi cachon disulfua trong qua trinh nung néng chay lvu huynh nguyén t6.
Nong d luu huynh nguyén td 1a 81,0% trong lugng, ndng do cachon disulfua la
76,14% trong lrong, ty I8 thé tich CS,/S nam trong khoang tir 0,875/ 1,0 dén 1,5/
1,0. Nhiét d6 phan (ing dugc gilt trong khodng tlr 140°C dén 200°C. Thoi gian
phan (ing kéo dai tir 2,0 git dén 5,0 gior. O diéu kién nay, hiéu sut phan tng 3
70 - 90% theo ly thuyét.

Tir khéa: Cachon disulfua, lvu huynh nguyén t6, nhiét do.

ABSTRACT

Study the effect of input factors (volumetric ratio of carbon disulfide
/elemental sulfur, number of washings, reaction temperature and reaction time)
on the synthesis of sulfur polymer from elemental sulfur and carbon disulfide
solvent during elemental sulfur melting. Elemental sulfur concentrations are
81,0% Wt, carbon disulfide concentration is 76,14% wt, volumetric ratio CS2/ S
ranged from 0,875/1.0 to 1,5/1,0. Reaction temperatures kept between 140°C
and 200°C. The response time lasts from 2.0 hours to 5.0 hours. At this condition,
the reaction yield is 70 - 90% of the theory.
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1.DAT VAN BE

Lvu huynh [a mot san pham phu hay chét thai tir cac
nha may loc dau hodac khi héa than cong nghiép. Hién tai,
mot phan 1én lvu huynh thueong deoc sir dung dé san xuét
axit sunfuric, phan bon, chat boc Br,, Se, Te, polyme va san
xudt cac chat héa hoc khac. Tuy nhién, thuc t€ mot phan
khong nho lvu huynh con lai van bi chat déng tai cac kho
lwu tri.

DE lam tang pham vi (’ng dung cla lvu huynh cling nhu
lam tang gia tri s dung cla n6, cong nghé hoa hoc bién lvu
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D06 Thi Hué', Nguyén Thi Ha?,
Nguyén Quang Tung?”

huynh thanh dang polyme da dugc nghién ctru va (rng dung
trong thuc té.

Lvu huynh polyme la mét polyme téng hop, dugc ting
dung rong réi trong mot so linh vurc:

Chat lvu héa cho cao su va lvu huynh polyme la chat
duwoc lva chon trong nganh cong nghiép 16p. Crystex la mot
dang luvu huynh polyme la mét chéat lvu hoa khéng né cho
cao su. B&i vi khdng tan trong cao su, Crystex ngan ngura su
di chuyén cla lvu huynh va lan lvgt, nd gay can tré qua
trinh xay dung 16p [2, 3, 4].

Chét st dung trong pin va ac quy céng suét cao, dién
cuc lam tlr lvu huynh polyme, tvong tw nhw cac san pham
chét déo khac, sé khong dat khi san xuét trén quy mo lon.
Nguyén liéu dé san xudt dién cuc nay rat phong phu, Ac
guy polyme Ivu huynh cé thé la giai phap cho nhitng loai
ac quy nho, khong dat tién va co kha nang luu trik nhitng
lvgng Ién nang lvgng [1].

Nguyén liéu phu quan trong trong san xudt xi mang, bé
téng xay dung chiu axit, mudi va chéng an mon mudi trong
moi truong bién [3, 4].

Chat dugc (’ng dung trong san xuat nhua, chat déo....

Trén thé gi6¢i, nhu cau s dung cho nganh cao su
khoang 20 triéu tdn/nam. Hién nay trong linh vic nay, lvu
huynh polyme da dugc thay thé t&i 40% lvu huynh nguyén
t6 (SO liéu chia Vién Nghién ctru lvu huynh M¥, TSI) va duoc
str dung nhiéu nhéat trong san xuét cao su c6 bo thép, cao
su sang mau, bang tai va banh xich cao su...

O Viét Nam, phu gia ltu huynh nhap khau cho nganh cao
su la rat I&6n, khodng 1500 tan/nam. Tuy nhién, lvgng luu
huynh polyme st dung hién tai la chua cao, diéu nay khdng
phai do nhu cau thdp ma do gia nhap khau lvu huynh
polyme cao gap 10-20 lan lwu huynh théng thuong. Véi kha
nang ng dung rong réi cda lwvu huynh polyme trong cac
nganh céng nghiép thi chdc chdn nhu cau st dung lvu
huynh polyme & Viét Nam sé con tang manh trong nhiing
nam tdi. Trong khi d6, ngudn nguyén liéu chinh dé tdng hop
ltu huynh polyme Ia lvu huynh nguyén té rét sén co trong
nuéc va la nguoén nguyén liéu co gia thanh thap.

Viéc nghién ctru san xuat thanh cdng lvu huynh polyme
trong nudc sé tao ra san pham luu huynh polyme gia thap,
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du kién gidm 30% - 50% so v&i gia nhap ngoai. Tao ra co hdi
dé luvu huynh polyme dwgc (ng dung rong réi trong san
Xudt, nang cao gia tri san pham nganh cao su. Doi voi céc
nha may dam than, tang gia tri st dung cta lvu huynh,
tranh sy ton kho gay 6 nhiem méi truong va lang phi.

Nén viéc nghién clru cac cong nghé dé tong hop lvu
huynh polyme ngay mét tan ti€n va hién dai nhu:

-Cong nghé tiép xdc truc tiép;

- Cbng nghé khi hda nhiét d6 cao;

- Cong nghé néng chay nhiét do thap.

Nhu vay, viéc nghién cttu cbng nghé téng hop lwu
huynh polyme ti* nhirng nguén nguyén liéu trong nuoc la
van dé mang tinh cap thiét trong viéc tw san xuat, tdng hgp
phu gia cho nhanh cao su
2. THUC NGHIEM
2.1.Héachat

Cac hoda chét sir dung trog téng hop lvu huynh polyme:

Luvu huynh nguyén td 81,0% thu hoi tir cAc nha may
san xuat dam than, san xuat héa dau, ché bién khi. Dp do,
nguyén liéu dé téng hop doi dao va ré tién san co
trong nudc.

Luu huynh nguyén t6 99,0%, Trung Qudc.

Luu huynh polyme thwong mai 91,5%, Trung Quéc.

Luu huynh polyme thvong mai 99,9%, Han Qudc.

Dung dich cacbon disufua 76,14%, Trung Quéc.

Dung dich n-hecxan 97,0%, Trung Quéc.

Metanol 99,0%, Trung Quéc.
2.2.Céach tién hanh

Phan ¢ng duoc tién hanh trong diéu kién nung néng
chay lvu huynh nguyén t6, tang nhiét do lvu huynh Idng
trd nén quanh nhot c6 mau nau do. Sau do dung dich
cacbon disufua dwgc cho vao mau pham rira va khudy lién
tuc, nhiéu lan [5].

Nhiét do phan (ng duogc thay déi trong khodng 140°C +
200°C [6]. Ty lé thé tich CS,/S dugc thay déi trong khoang
0,875/1,0 dén 1,5/1,0. Thoi gian phan ting kéo dai tir 2,0 gio
dén 5,0 gio.

Phan (ing xay ra theo so d6 hoa hoc sau [3]:

Phan tir lvu huynh (Ss)

Chudl co 8 nguyén tir lwu huynh
¢ cdu tao vong

Phén ti 16n ¢ n nguyén tir S : Sn

Hon hop san pham tao thanh duoc 14y ra. Sau d6 lam
lanh dung dich, rira bang dung méi Cacbon disulfua, loc
tach tinh thé lvu huynh hoa tan ra. Tinh thé lvu huynh

khéng hoa tan duogc dwa vao 10 sdy va bao quan sau do.
Hiéu suat cla san pham dugc tinh todn cdn cl vao
khoi lvgng san pham thu dugc. Xac dinh dé tinh khiét
cha san pham bang dung dich CS,. Phan tich san pham
bang phrong phap SEM, EDX, TG/DTA va phrong phéap
héa ly khéc.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng clia nhiét dé nung

Nhiét dd nung dwoc khao sat & cac nhiét do: 140°C;
150°C; 160°C; 170°C; 180°C; 190°C va 200°C.

Su phu thudc hiéu suat phan (ng va do tinh khiét cta
san phdm vao nhiét do phan ng dugc thé hién trong
hinh 1.

Tir hinh 1, nhan thay: Tai thoi diém nhiét dé 140°C +
160°C, hiéu suéat lvu huynh polyme tang rat nhanh tir 73,8%
Ién 89,8%. Tlr 160°C + 170°C hiéu suét thu hoi lvu huynh
polyme gidm nhe tir 89,8% xudng 88,9%. Khi nhiét do tang
trén 170°C, hiéu sudt thu hdi lvu huynh polyme bat dau
gidm dan va giam nhanh khi nhiét d6 tdng cao. Bo tinh
khiét twong tng thu duoc & cac nhiét dd khac nhau ciing
c6 s bién doi tvong dong voi hiéu sudt thu hoi. Do tinh
khiét clia san pham dat cao nhat 91,2% & 170°C. Hiéu suét
thu ho6i 6n dinh cao nhat tai mirc nhiét 160°C + 170°C la
89,8% va 88,9%, do tinh khiét dat 90,9% =+ 91,2%. Trong qua
trinh thyc nghiém mau cla san pham cling cho thay
khoang nhiét 160°C + 180°C phan tng chuyén hoa thanh
lvu huynh polyme t6t nhat. Khi d6 san phdm cé mau hé
phach dac trung lwvu huynh polyme. Nhiét do thap hon
160°C, mau dac trung cta lwu huynh nguyén t6. Chiing té &
khoang nhiét do nay, do chuyén hoa clia lvu huynh nguyén
té thanh lvu huynh polyme con thap. Khi nhiét do tiang
trén 170°C, tai nhiét do tir 180°C + 200°C, hiéu suat giam tir
86,9% xudng 70,05% va dd tinh khiét cling giam theo. HoN
hop san pham cé mau nau do, diéu nay chirng to liu huynh
polyme da chuyén sang thé rdn va citng, mach ngén hon.
Nhiét do cang cao cang wu tién cac phan (rng phu nay. Két
gua thyc nghiém cling da chirng minh trong nhirng truong
hop bi qué nhiét dung dich tir mau hé phach chuyén sang
mau nau do, gay khé khan cho qua trinh tinh ché.

Vi vay, nhiét dd phan tng thich hgp cho qua trinh téng
hop Ivu huynh polyme la 160°C + 170°C. Tai nhiét do thich
hop 1a 160°C + 170°C thi hiéu suat dat 89,8% + 88,9% va
do tinh khiét 6 90,9% + 91,2%.
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Hinh 1. Sy phu thudc hiéu suét va dg tinh khiét clia tong hop lvu huynh
polyme vao nhiét dd nung
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3.2. Anh hwéng ctia thoi gian phan ¢ng

Su anh huwéng cla thoi gian phan ng dén hiéu suat
phan (ng va do tinh khiét clia san pham duwoc thé hién
trong hinh 2.

K&t qua hinh 2 ta thdy, sau 2 gio phan (ng hiéu suat
phan tng thap chi dat 71,9%. Hiéu suat tang khi thoi gian
phan (*rng tdng dén 3 giv. Tai day hiéu suat gan nhu dat cao
nhét la 89,1% va sau d6 hiéu suat giam nhe dén 4 gio. Khi
kéo dai thoi gian nung trén 4 gio, hiéu suat thu hoi luu
huynh polyme gidm nhanh r6 rét. Két qua thu duoc vé hiéu
sudt néu trén dwoc giai thich trén co s¢ dé chuyén hoa. Do
chuyén hoa cla lvu huynh thanh lvu huynh polyme tang
theo thoi gian phan ¢ng: 2,0 gio = 3,0 gid dau, hiéu suat
tang tir 71,9% + 89,1%. Tuy nhién trong khoang thoi gian
3,0 gio + 3,5 gi®, hiéu suat gan nhw 6n dinh. Chitng té phan
(ng da dat dén trang thai can bang. Khi duy tri diéu kién
phan ng va thoi gian phan tng kéo dai thém niia sé
khong lam tang thém dd chuyén hoa ma nguoc lai do
chuyén hoa gidm dan do sv phan huy nguoc cla lvu huynh
polyme thanh lvu huynh nguyén td ban dau va nhitng
dang mach ngan hon.

Qua hinh 2 ta ciing thdy rang, dd tinh khiét cling bién
déi gan nhv tuong dong voi dé chuyén hoa. Piéu nay
chitng t6 & thoi gian phan (ng ngan, dd chuyén hoa tir lvu
huynh nguyén t8 thanh lvu huynh polyme thap dan dén
dd tinh khiét thap. Mat khac khi kéo dai thoi gian phan (rng,
c6 s chuyén hoa nguoc tlr lwvu huynh polyme thanh lwu
huynh nguyén t6 lam gidm hiéu suat dong thoi do tinh
khiét cling gidm theo. D0 tinh khiét thu duoc cao nhat dat
trén 90% tai thoi gian phan ting 3,0 + 3,5 gio.

Trén thuc té thuc nghiém, thoi gian khi phan ¢ng kéo
dai trén 4,0 gi hdn hop dung dich phan (tng cang dam
mau. Gay kho khan trong qua trinh tinh ché.

Nhu vay, tai thoi gian phan Gng thich hgp 1a 3,0 + 3,5
gi®; hiéu suét va do tinh khiét clia san phdm Ilvu huynh
polyme cao nhat dat twong (ng 89,1% =+ 86,3% va 90,6% =+
91,3%.
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Hinh 2. Sir phu thudc hiéu suét phan tng va dd tinh khiét clia san pham vao
thoi gian phén ting
3.3. Anh hudng cua ty 1é thé tich dung méi trén chét
phan trng

Theo téng quan tai liéu va ké thlra cac két qua nghién
clru trén thé gigi, dé phan (ng tdng hop lvu huynh polyme
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dat hiéu suat cao va han ché phan (ng phuy, can st dung dw
lvgng dung mdi cacbon disulfua [7].

Tlr bang 1, ta thay: Khi ty I& thé tich dung méi cacbon
disufua/lvu huynh tang dan tr 0,875/1,0 + 1,25/1,0; d6 tinh
khiét tdng dan 66,4% =+ 90,5%. Co s& giai thich cho su tang
doé tinh khiét khi tang ty I& thé tich cacbon disulfua/lvu
huynh nguyén t6 la do khi tang thé tich dung moi sé lam
tang kha nang hoa tan cla lvu huynh nguyén t6 ban dau
va c4c tap chit Ian trong san pham. Tuy nhién, khi thé tich
dung mdi tang dén mic dd nhat dinh khong thé hoa tan
thém céc tap chat & ham lwvgng rat thap. Cam quan thuc
nghiém ciing cho thdy, khi thé tich dung mai rra thap san
pham cé mau vang chanh, mau ctia lvu huynh polyme con
lan nhiéu tap chét. Khi ting thé tich dung méi rira, san
pham thu dwoc ¢cé mau vang nhat, mau dac treng cla lvu
huynh polyme.

Khi ti 1& dung mdi cacbon disufua/lvu huynh, trén
1,25/1,0, d6 tinh khiét thu dwgc thay d6i gan nhu khong
dang ké va ludn dao déng quanh gia tri 90%. Diéu nay
chirng t6 rang viéc tang thém ty 1&é dung moi trén mirc
1,25/1,0 chi lam tiéu tén thém dung moi ma khong lam
tdng hiéu qua lam sach. Vi thé ty 1& dung méi sir dung dé
lam sach san pham pht hop la 1,25/1,0; khi d6 do tinh khiét
san pham dat trén 90%.

Bang 1. DG tinh khiét clia san pham luu huynh polyme phu thudc vao ty I¢
thé tich cacbon disulfua/hon hop phan ting

VI8
thé tich |0,875/1,011,0/1,0|1,125/1,0{1,25/1,0| 1,375/1,0| 1,5/ 1,0
Viso: Vs
Do tinh
Khict (%) 66,4 78,05 82,9 90,5 90,8 90,2
Mausan | Vang | Vang | Vvang | Vang |, Vang
phdm | chanh | chanh | chanh nhat Vang nhat nhat

3.4. Anh hwéng ctia s6 |an rira

Su &nh huwéng cla s6 lan rira dén do tinh khiét clia san
pham: Sau qua trinh rira 1An dau tién, do tinh khiét lvu
huynh polyme 64,9%. D€ ting dd tinh khiét ctia san pham,
tién hanh rira san phdm 1 1an, 2 1an, 3 1an, 4 lan va 5 lan.

Theo két qua thu dugc & hinh 3 ta thay, s6 lan rra tang
Ién tir 1 1an 1&n 4 1an thi dd tinh khiét ctia san pham lai tdng
tlr 64,9% dén 90,2%.

Khi tang s6 lan r&ra 1én 5 lan dd tinh khiét gan nhu
khong thay doi. Diéu nay ching td khi do tinh khiét luu
huynh polyme téng hop dat dén 90%, dung méi cacbon
disunfua khéng con hiéu qua lam tang thém do tinh khiét
cla san pham. Trén thuyc t€ cac san pham lwu huynh
polyme thuong mai thwdng chi dat dén do tinh khiét toi da
la 90%. Cac san pham lwvu huynh polyme thwong mai st
dung cho nganh lvu hod cao su cling yéu cau dd tinh khiét
tlr 60% =+ 90%.

Do d6, vai két qua thu dwogc tai hinh 3, s6 lan rra thich
hop trong qua trinh tinh ché lvu huynh polyme dugc lva
chon r&ra dén lan 4, dd tinh khiét lvu huynh polyme dat
90,2% phu hgp cho trng dung trong luu hda cao su.
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Hinh 3. St phu thudc d6 tinh khiét clia san pham vao s6 1an rira
3.5. Anh hwéng ctia nhiét do sdy san pham

Nhiét do sy cling anh huéng rat nhiéu dén chat lugng
san phdm. Sy phu thudc thoi gian sdy va cam quan
san pham thu dwgc vao nhiét do sdy dwgc thé hién trong
béng 2.

Trong bang 2, thoi gian sdy & day duogc xac dinh la thoi
gian ma mau sy c6 khéi lvong khéng thay déi. Trong qua
trinh thyc nghiém ct 30 phat ching toi tién hanh 1dy mau
sdy ra va can lai. D&n khi mau sy c6 khéi lugng khong doi
thi thoi gian sdy duoc ghi la thoi gian cdia l1an can mau
trwéce do.

Tlr bang trén cho thay, khi nhiét do sdy & 50°C; 60°C;
thoi gian sdy can thiét tvong (ng la 2 gio. Khi nhiét do say &
70°C va 80°C thoi gian sdy mau can thiét la 1,5 gio. Lac nay,
tinh thé lvu huynh polyme thu duoc c6 mau vang nhat -
mau dac trung cla lvu huynh polyme. Khi nhiét dé sy tang
Ién 90°C mau Iru huynh bi chay khét (diéu nay da duoc
canh bao trong tinh chéat clia dung moi cacbon disulfua
CS,, diém nhiét do ty chay 90°C). Mau chay la do & nhiét do
90°C, dung mai bay hoi va tw boc chay. Nhw vay, san pham
lvu huynh polyme nén dugc sdy & nhiét dd 60°C + 70°C
trong khoang thoi gian 1,5 + 2,0 gio.

Bang 2. Anh hubing clia nhiét do séy, thoi gian sdy va cam quan san pham
thu hoi lvu huynh polyme

Nhiét do (°C) 50 60 70 80 90
Thai gian (gio) 2 2 15 15 15
Camquan vang | vang | vang | vang | Maubi
san pham nhat nhat nhat nhat chay
4. KET LUAN

Lvu huynh polyme da duoc téng hop tir lvu huynh
nguyén t6 81,0% phan &ng thuwc hién trong qua trinh gia
nhiét két hop véi dung moi rira dé tao san pham dat chat
lvgng cao. Dung méi s dung & day la cacbon disulfua
76,14%. Cac théng s6 clia phan (rng duoc khao sat: Nhiét
dé phan &ng trong khoang 140°C + 200°C. Ty I& thé tich
CS,/S trong khoang 0,875/1,0 dén 1,5/ 1,0. S6 lan rira sau
khi nung la 4 lan. Thoi gian phan (rng 3 gio. Hiéu suat phan
(*ng thu duwgc 86,3% va do tinh khiét 90,2%.
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