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Tom tat

Bai bdo gidi thiéu qua trinh ché tao va danh gid hiéu qua ca chat khit HaS khong chifa triazine, ky hiéu HS-525, duoc tong hop tit
paraformaldehyde va ethylene glycol. Két qua phan tich phd FT-IR cho théy suhinh thanh lién két hemiacetal dac trung, khang dinh phan

(ing tong hop thanh cong va cdu tric san pham khong chifa nitrogen.

Cac thi nghiém khao st su anh hudng ctia ham lugng HzS, nhiét d6 va ty 1é héa pham dén hiéu qua xi Iy cho thay HS-525 phan ting
nhanh vdi HaS, duy tri kha nang khi 6n dinh trong dai diéu kién khao sét va thé hién kha nang hap thu cao ngay ca khi ham lugng HaS I6n.
Nhiét @6 cao lam téng toc dd phan ting va hiéu sudt hap thu, trong khi ty I&é hda pham cao hon gitip néng cao hiéu qua xa y.

Vi6i pH trung tinh, HS-525 khong gdy an mon thiét bi, khong tao két tda trong moi trudng cd ion Ca?* va than thién vi moi trudng
hon so véi cac chat khii HaS gdc triazine. Két qua nghién ctu chiing minh tiém nang phat trién cdc héa pham khir HaS khong chiia triazine

cho hé théng thu gom, xt Iy va van chuyén dau khi.

Tur khoa: Hydrogen sunfide, non-triazine, alpha-hydroxy alkyl, an mon.

1. Giéi thiéu

Trong linh vuc dau khi, H2S xuat hién trong hé thong
dudng 6ng thu gom, xtr ly va van chuyén do 2 nguyén
nhan chinh: (i) trong thanh phan dau, khi khai thac c6 san
H2S, hodc (ii) dugc sinh ra tur qua trinh hoat déng cua vi
khuén kh sulfate. H,S 1a tac nhan gay an mon rat manh
da6i véi hé théng dudng 6ng va thiét bi khai thac, thu gom,
xt ly, van chuyén dau khi.

Tai mo khi Ca Voi Xanh, H2S dugc phat hién khi tham
do vai ham lugng rat cao (khoang 2.500 ppm [1]). Tai m&
Thang Long, H2S xudt hién trong sdn pham khai thac va
viéc nghién ctru nham xac dinh nguén géc dang dugc
tién hanh [2]. Tai Vietsovpetro, H2S dugc phat hién tai
nhiéu vi tri trong hé théng thu gom, xU ly va van chuyén
d4u. Tai mot s6 tuyén dudng 6ng van chuyén dau ctia mé
Rong, H2S dugc phat hién véi ham lugng tir 45 - 1.200
ppm. Trong giai doan 2007 - 2018, ham lugng H2S tai cac

ra = Ngay nhan bai: 22/10/2025
Ngay ddnh gid va sta chifa: 23/10- 5/11/2025
[w] o Ngay duyét dang: 5/11/2025

gian nén khi da tang cao tir 2 - 10 1an (cao nhat 1én t&i 255
ppm).

Do d¢, viéc lua chon cong nghé xt ly Hz2S phu hgp lién
quan truc ti€p dén ddm bao an toan lao déng, kéo dai tudi
tho clia cac cong trinh dau khi, cing nhu dinh hudng lya
chon c6ng nghé phu hgp dé khai thac, van hanh cac mé
dau, khi c6 ham lugng HzS cao.

Trén thé gidi, c6 nhiéu phuong phap dé xu ly HaS:
héa hoc, vat ly hodc cac phuong phap két hop. Trong d6,
phuong phap hoéa hoc st dung hdéa pham khit HzS (H2S
scavenger) ¢4 nhiéu uu diém va dugc st dung rong réi.
Cac hgp chat khir H2S c6 thé gom: chat khii trén ca sé mot
s6 hop chat cta cac kim loai Zn, Fe, Cu; triazine, hop chat
amine, acrolein, formaldehyde/methanol; cac hgp chat
nitrate... Trong s& cac nhédm chat kh{ nay, triazine va hop
chat gdc triazine dugc st dung phé bién nhat.

Tuy nhién, cac chat khit H2S géc triazine c6 cac nhugc
diém sau:

- Lam tang d6 pH va gay két ttia: Cac nhém amine
bac 3 trong triazine c6 tinh bazo trong dung dich nudc,
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lam tdng d6 pH cla nudc. Cac san phdm phan Ung gia
triazine (MEA) vai HaS cling la cac hgp chat cé tinh bazo.
Su gia tang pH dan dén két tua calcium carbonate, lang
dong cac hgp chét cao phéan tir va ting ham lugng
ethanolamine [3].

- Khoéng 6n dinh & d6 pH thap: O d6 pH thap, triazine
bi thiy phan truéc khi phdn Ung véi H:S, lam gidm dang
ké hiéu qua khr.

- T6c d6 phan tng cham: Triazine co6 téc dé phan tng
cham trong cac quy trinh bom truc ti€p, giam hiéu qua khi
ap dung trong hé théng co thai gian luu ngan, dan dén
lugng hoda chat can thiét nhiéu han dang ké so vdi ly thuyét.

Hinh 1. Sukét ttia cdc sdn phdm phdn ting ctia triazine véi HaS.

- Tinh 8n dinh nhiét thdp va khad nang hinh thanh
can; gdy dn mon trong cac quy trinh loc dau do tao thanh
mudi amine hydrochloride [4].

Do nhiing han ché trén, mét s6 nghién ctu da dugc
thuc hién nham cai tién hodc thay thé triazine. M6t loai
chat khir mai dugc goi la chat khir Hz2S khong chia triazine
(non-triazine base scavenger - NTBS) da dugc phat trién.
Chat khir H2S mai nay phéan tng nhanh hon va c6 hiéu qua
t6t hon so vai nhiing chat khir khong chia nitrogen khac
(vi du: glyoxal). P6 pH trung tinh ctia sdn phdm mdi nay
giup loai bo su ldng dong calcium carbonate thudng xay
ra véi cac chat khir goc triazine. NTBS da dugc thi nghiém
vé tinh 8n dinh nhiét va kha nang tucng thich véi cac héa
chéat san xuat khac. San phdm nay c6 thé tan dugc trong
pha dau va nudc va tré thanh moét chat khi linh hoat hon.
Dong thai, NTBS than thién véi moi trudng hon so véi cac
chat héa hoc nhat rac H2S thong thudng khac [5].

Nghién ctru nay phét trién héa phdm khir HzS tir dan
xuat hydroxy, khéng chua triazine, cé thé khac phuc dugc
nhugc diém cha hé hoéa phdm chua triazine, aldehyde
nhu: khong bi két tda trong méi trudng cé chida nhiéu
Ca?*, bén nhiét, khong gay an mon thiét bi, dudng 6ng,
gidm doc hai vai stc khde con ngudi va méi trudng, gidm
thi€u anh hudng dén hiéu qua clia cac héa phdm khac
dang st dung trong hé théng cong nghé. Muc tiéu cua
nghién ctu la 1dm chd céng nghé ché tao hé héa phdm
khtt HaS ti cac hop chat khong chida triazine, c6 hiéu qua
XU ly cao, khic phuc dugc cac nhuge diém cla cac héa
phadm dang st dung.

Bding 1. Cdc chdt alpha-hydroxy alkyl ether

Glycerol bis hemiformal mono
phosphate ether

Oligomeric glycerol bis hemiformal

di-phosphate ether HO

~_

Glycerol bis hemiformal mono sulfate
ether

Oligomeric glycerol bis hemiformal di-
sulfate ether
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Bding 2. Cdc chdt alpha-hydroxy alkyl esther

Bis(hydroxymethyl) Maleate

(2E, 4E)-hydroxymethylhexa-2,4-dienoate

(E)-hydroxymethyl but-2-enoate

(E)-bis(hydroxymethyl) 0,0'-
(2-hydroxypropane-1,3-diyl) difumarate
HO "‘\D

2.Co sé ly thuyét
2.1. Cdc hop chdt HzS khéng chira triazine

Trong cac hgp chat khéng chua triazine mdi, alpha-
hydroxy alkyl ether va alpha-hydroxy alkyl esther la cac san
pham mgi va tién tién nhat. Hé héa pham nay dugc hinh
thanh tur phadn Ung gilta 1 aldehyde véi acid carboxylic
hodc véi rugu. Phan Ung tdng hgp c6 thé thuc hién trong
moi trudng binh thudng hodc gia nhiét nhe véi xic tac
13 cac acid nhu H2504, HsPOa. Mét s6 héa pham khit HaS
thuéc nhém nay cé cong thic nhu Bang 1 va 2.

Két qud danh gia va so sanh cac san pham nay vdi
cac san pham truyén théng nhu triazine cho thay, cac san
pham khéng chira triazine da khic phuc dugc nhugc diém
nhu [6]: khong tao két tlia véi nudc déng hanh, khong gay
an mon thiét bi, phan (ing nhanh, san pham phan (ng
hoa tan trong nuéc, c6 thé tan/phan tan trong dau, khéng
chuta nitrogen, khdng gay ra hién tugng ngd ddc xuc tac
trong phan xudng cracking tai nha may loc dau, sdn pham
an toan vdi sutic khoe va méi truong.

2.2. Cochéténg hop alpha-hydroxy alkyl ether va alpha-
hydroxy alkyl esther va co ché phan ting

Cac hop chat khir H2S khong chira triazine nhu alpha-
hydroxy alkyl ether va alpha-hydroxy alkyl esther la nhiing
san pham mdi, c6 hiéu qua xir ly cao, khéng gay cac tac
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dong xau dén hé théng cdng nghé, an toan vdi stc khoe
va méi trudng. Viéc nghién ciu, ché tao, iing dung cac san
pham nay dang la xu huéng trén thé gidi. Hién nay, mot s&
nha san xudt nhu Nalco, Champion da tap trung phat trién
dang san phdm nay [7, 8].

Phan Ung tao ra alpha-hydroxy alkyl esther tu acid
carboxylic va aldehyde dugc thé hién nhu sau:
R-(C=0)-0OH+R'-(C=0)-H--
- R-(C=0)-0-C(H)(R")-OH
Acid carboxylic

Aldehyde  Alpha-hydroxy alkyl esther

C4u truc cdia sadn pham phan (ng nhu sau:
(ﬁ OH
R—C—0O a
Rn’
alpha-hydroxy alkyl esther
Trong dé:
R - aliphatic, cyclic, acyclic, saturated, olefinic, aromatic;

R - H, aliphatic, cyclic, acyclic, saturated, olefinic,
aromatic [7].

Trong phan ng trén, acid carboxylic ¢ thé 1a mono,
dicarboxylic, oligomer hodc polymer cuia acid carboxylic,
aldehyde cling c6 thé la mono dialdehyde, oligomer hoac
polymer clia aldehyde. Phu thudc vao cdu tric clia acid/
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aldehyde ma san pham cé thé la bao hoa, khéng bao hoa
hoac la vong thom cla polyester, vong diester hodc hon
hop cla polyester va diester. Mot s6 vi du vé san phdm
dang nay nhu: bis(hydroxymethyl) maleate; (2E, 4E)-
hydroxymethyl hexa-2,4-dienoate; (E)-hydroxymethyl but-
2-enoate; (E)-bis(hydroxymethyl) O,0'-(2-hydroxypropane
1,3-diyl) 6-(2,5-dioxo-2,5-
dihydro-1H-pyrrol-1-yl)hexanoate.

difumarate; hydroxymethyl

Phan Ung tao ra alpha-hydroxy alkyl ether nhu sau:

A-R-OH+A-R'-(C=0)-H -
—A-R-0-C(H)(A-R')-OH

Alcohol Aldehyde Alpha-hydroxy alkyl ether
San pham clia phan Ung c6 cong thic chung nhu sau:

OH

A R o} /(I
\

R'—A

alpha-hydroxy alkyl ether
Trong dé:
R - aliphatic, cyclic, acyclic, saturated, olefinic, aromatic;

R" - H, aliphatic, cyclic, acyclic, saturated, olefinic,
aromatic;

A --OH, -OPO3M, -SO3M, -PO3M2, -OSO3M.

Trong 2 phan Uing trén, phén ng c6 thé xay ra khi cé/
hodc khong cé xuc tac, trong diéu kién nhiét d6 thudng
dén nhiét d6 60 - 80°C. Xuc tac sir dung c6 thé 1a H2S0a,
HsPQOas, KOH [7].

Hoéa pham kh H2S trén co s& dan xuat cac hop chat
hydroxy trén thudng dugc pha trong dung méi la cac
rugu/dung méi dong hoa tan nhu: ethanol, isopropanol,
butanol... D& ting kha ndng tueng hgp véi moéi trudng xd
ly, tdng kha nang phan tan vao cac pha khac nhau (nhu
dau/nuéc) c6 thé sit dung thém cac chat hoat dong bé
mat. Trong trudng hgp dudng 6ng van chuyén dau chia
déng thai 3 pha (dau/nudc/khi), viéc lua chon cac thanh

phan (nhu dung moi, chat phan tan) la yéu té quan trong
gilp tang hiéu qua x{ ly cta hda pham khir HzS.

Ca 2 loai HaS scavenger nay déu c6 cung nguyén ly 1a
dugc téng hgp ti phan Ung gitta hop chat chidia dan xuat
hydroxy véi aldehyde. Phan ting gilta rugu va aldehyde
tao hemi-acetal la qua trinh hoa hoc dién ra qua 2 giai
doan chinh: (i) M6t phan t rugu phan Ung véi 1 phan tu
aldehyde tao thanh hemi-acetal (hodc hemi-formal néu
aldehyde la formaldehyde); (ii) Mot phan t rugu tha 2
ti€ép tuc phan Ung véi hemi-acetal, gidi phéng 1 phan ti
nudc va hinh thanh acetal (hoac formal).

Qua trinh hinh thanh hemi-acetal hodc hemi-formal
Id phdn Ung thudn nghich, do d6 c6 thé dugc xem nhu
dang can bang dong giira aldehyde (hodc formaldehyde)
va rugu tuong ung. Trong moéi trudng trung tinh hoac
kiém, hemi-acetal 1a san phdm phan (ng duy nhat, con
trong méi trudng acid, phan ung tiép tuc cho dén khi
hinh thanh acetal (hodc formal hoan toan). Cac chat
xuc tdc nhu acid sulfuric, acid hydrochloric hoac acid
Lewis dugc st dung dé diéu khién qua trinh nay. Ngoai
ra, hiéu suat hinh thanh hemi-acetal giam dan khi d6
phtc tap cau trdc cta aldehyde (hodc carbonyl) tang lén.
Formaldehyde c6 lgi thé do la hgp chat carbonyl don gian
nhat, c6 kha nang hinh thanh hemi-acetal hodc hemi-
formal véi hiéu suét cao.

TU nguyén ly chung cla qua trinh téng hop, c6 thé
thiét 1ap cac tiéu chi luya chon nguyén liéu dau vao dé
ché tao héa pham khit HaS khong chua triazine. Déi voi
aldehyde, uu tién aldehyde mach thdng don chiic hoic hai
chtic c6 cdu tric don gian (s6 lugng nhéom carbonyl thap)
nhu: acetaldehyde, propionaldehyde, butyraldehyde,
glutaraldehyde, glyoxal, formaldehyde,... acid carboxylic
c6 thé sir dung aicd mono carboxylic, dicarboxylic,
oligomer hodc polymer cla acid carboxylic (nhu acid
maleic, acid citric).

Rugu c6 thé 1a don chiic hodc da chic nhu: ethylene
glycol, propylene glycol, polyethylene glycol,...

Bdng 3. Ngudn nguyén liéu va diéu kién tong hgp hda phdm HS-525

Ngudn nguyén liéu va diéu kién téng hgp
Aldehyde
Alcohol/acid carboxylic
Xuic tac
Thai gian phan ting
Nhiét @ phan ting
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Hinh 2. Phé FT-IR ctia héa phdm para-formaldehyde.
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Hinh 3. Phé FT-IR ctia hda phdm ethylene glycol.
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Hinh 4. Phd FT-IR ctia hda phdm HS-525.

3. Két qua va thao luan

3.1. Nghién ciru thanh phdn nguyén liéu va
téng hop

Nhém tac gid nghién ctu téng hgp hoéa
phdm HS-525 véi nguén nguyén liéu va diéu
kién téng hop theo Bang 3.

PhéS FT-IR ctia mau cho thdy cac dinh dac
trung tai 2.987,27 cm™, 1.741,87 cm™, 1.232,62
cm™ va 1.094,85 cm™... Trong d6, dinh 2.987,27
cm™ ddc trung cho dao dong C-H sp? ciia—CH»-,
con dinh 1.741,87 cm™ tuong Ung véi dao déng
kéo gian C=0, cho thay su hién dién cGla nhém
carbonyl trong cdu tric formaldehyde (Hinh 2).
Pang chuy, cac dinh dac trung & vung tin hiéu
1.232,62-904,65 cm™ la ddc trung clia dao dong
C-0-C trong cac cau ether —-O-CH2-0O-, phu
hgp vai cdu trdc mach cta paraformaldehyde.
So véi phé formaldehyde don phan, mau do
van git nguyén dinh C=0 nhung c6 thém céc
dinh C—O-C r6 rét, xac nhan su ton tai cha chubi
polymer. Dong thai, khdng quan sat thdy cac
dinh N-H hodc N-0, chiing té mau khong chia
hgp chat chia nitrogen. Nhu vay, két qua FT-IR
khdng dinh mau la paraformaldehyde c6 do
tinh khiét cao, khong lan tap chat hiru co chia
nitrogen.

Phé FT-IR clia mau ethylene glycol thé hién
rd cac dac trung ctia mét hop chat diol mach
thdng va truing khdp gan nhu hoan toan véi phd
chuén. Dai hap thu rong tai 3.297 cm™ dugc gan
cho dao dong kéo gidan O-H, phan anh sy hién
dién cua lién két hydrogen noi va lién phan ti.
Cac dinh tai 2.936 cm™ va 2.872 cm™ tuong Ung
véi dao déng kéo dan C-H cla nhém —CHz-,
trong khi dai 1.410 cm biéu thj dao dong bién
dang &(C-H). Bac biét, tin hiéu manh & 1.032
cm’ [a dac trung cho dao déng kéo gidn C-O clia
nhom hydroxy gan vao carbon bao hoa, déng
vai tro 13 bang chiing quang phd quan trong xac
nhan cau trdc cla ethylene glycol. Cac tin hiéu
bé sung & 870,64 cm™, 586,65 cm™ va 507,95
cm' dugc gan cho dao dong ngoai mat phang
va dao déng bién dang khung C-C (Hinh 3).

Phé FT-IR clla sdn phdm HS-525 cho
thdy nhiing bién ddi dac trung so véi phd
mau ban dau, phu hgp véi su hinh thanh
nhéom hemiacetal sau phan Gng gilra
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paraformaldehyde va ethylene glycol. Cu thé, mét dai
O-H réng va manh xuat hién tai 3.322,95 cm™ cho thay su
hién dién cia nhdm hydroxy va mang lién két hydro tang
cuong; dinh C-H (sp3) tai 2 vi tri 2.938,98 cm™ va 2.889,86
cm’ tuong Ung véi cdc nhédm methylene tu ethylene
glycol; trong ving van tay (fingerprint) xudt hién dinh
dién hinh cla lién két C-0-C tai 1.010,47 cm™, cling cac
tin hiéu b8 trg & 1.291,11 cm™ va 1.420,63 cm™ lién quan
dén bién dang —CH2~/CH2-0, cho thdy su hinh thanh lién
két acetal/ban acetal (Hinh 4). Dong thdi, cac dinh dién
hinh clla nhém aldehyde C=0 (khodng 1.720- 1.740 cm™)
gan nhu bién mat trong HS-525, chiing td nhom aldehyde
da bi tiéu thu trong qua trinh phan ing. Su xuat hién thém
cac dai ¢ 883,95 cm™ va 518,09 cm™ ¢6 thé phéan anh dao
dong ddc trung cla hé vong 5- hoac 6-thanh vién, tuong
Ung Vi cdu trdc hemiacetal vong. Nhu vay, bién dgi vi tri
va cudng d6 cac dinh FT-IR tang cudng dai O-H, xuat hién
dinh C-0-C & 1.010,47 cm™", mat dinh C=0 va cac thay ddi
trong viing CH bién dang da cung cap bang ching quang
phéd rd rang rang phan tng téng hgp da dién ra thanh
c6ng va san phdm chda nhdm chiic hemiacetal, véi muc
chuyén déi aldehyde sang ban acetal gan nhu hoan toan.

3.2. Nghién citu anh huéng cia ham lugng HzS ban déu
dén kha néng khit cia héa phdm scavenger

3.2.1. Nghién ctu anh huéng cia ham lugng HzS ban dau tai
nhiét do thuong

Nhom tac gid xay dung hé théng thi nghiém kha

nang khir HaS clia héa pham 16ng phdng theo thiét ké thi
nghiém cta Mendez va Magalhaes [9] trong Hinh 5.

Nguyén ly ctia hé thir nghiém goém 4 buéc:

Budc 1: Bom lién tuc dong khi bao gém hén hop N2/
H2S theo mot ty |é xac dinh qua 1 thiét bi phan (ng (cell
thay tinh) cé chfa mot ham lugng xac dinh nudc via hoac
nudc pha theo ham lugng ion clla mau nudc tai gian RP3;

Budc 2: Lién tuc do ham lugng khi H2S trong hé cho
dén khi hé dat ham lugng nhat dinh;

Budc 3: Bom 1 lugng hda phdm khir HzS da tinh toan
tU trudc vao binh phén ting dé dat dugc ham luong mong
muén;

Budc 4: Ghi lai ham lugng ctia khi H,S trong suét qua
trinh cho dén khi ham luong dat trang thai 8n dinh [7].

Cac két qua do dugc nham danh gia dugc 2 yéu té
anh hudng dén qua trinh khir HaS cia héa pham bao gém:
ham lugng H2S can x{ ly ban dau va ty 1& hoa pham khr
H2S/ham lugng khi H2S. Cac két qua dugc danh gia & 2
diéu kién nhiét do la nhiét d6 thudng va 55°C. Trong thi
nghiém danh gia anh hudng clia ham lugng khi H2S ban
d4u dén kha nang khir Ha2S ctia héa phdm HS-525, ham
lugng héa phdm dugc lua chon dé thd nghiém Ia 1.000
ppm. Kha ndng khir cia héa phdm HS-525 dugc danh gia
dua trén 4 tiéu chi gom:

Ay

@

v~ &I

Hinh 5. M hinh thit nghiém chdt khir HzS.

Bding 4. Ham lurgng fon trong mdu nudc tai gian RP3

=1
N s
a Mg**
Ham lugng (mg/l) 11.336 33
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- NOng d6 HaS dat thap nhat trong

Nong d H,S (ppm)

600
thai gian thi nghiém;
500 1 - Thai gian can thiét dé dat ham
400 - lugng khi H2S thap nhét (t_ );
300 A - Thdi gian st dung hét 95% dung
lugng hap thu cta héa pham (t,.);
200
- T6ng ham lugng khi H2S bi hap
100 A thu.
0 T T T T Cac két qua thir nghiém thé hién &

0 10 20 30 40 50 0 Hinh6-8.
Thdi gian (pht)
0 ham lugng 500 ppm H,S dau vao,
Hinh 6. Duong biéu dién ham lugng khi HzS theo thoi gian vdi chdt khir HS-525 héa phdm thé hién hiéu suat khi rat tét.

@ nhiét dd thudng ham lugng ban dau 500 ppm. Ham Iuong H,5 gidm xuéng thap nhat

con 287 ppm sau khodng 11 phut phan

Nng d9 H,S (ppm)

1.100 ung, chénh 213 ppm so véi ham lugng
1.000 4 ban dau. Th&i gian s dung hét 95%
900 - cdng suat hap thu la 28 phut, cho thay
héa phdm khéng chi phan (ing nhanh

800 1 trong giai doan dau ma con duy tri kha
700 1 nang khur trong thai gian tuong déi dai.
600 A Dac biét, téng luong khi H,S duoc hap
500 thu dat 3.300 ppm, mét két qua an tugng
0 10 20 30 40 50 60 70 néu xét trén ham lugng héa pham su

Thai gian (pht) dung. Diéu nay cho thdy héa phdm hoat
Hinh 7. Dutng biéu dién ham iong khi HoS theo th gian voi hat khi HS-525 dongrat hiéu qua 6 viing ham lidng H,S
G nhiét d6 thung ham lugng ban ddu 1.000 ppm. thap, phu hgp v6i muc tiéu x ly khi doc
trong cac tinh huéng kiém soat ban dau
hoac ham lugng thap kéo dai.

1.600

1,500 J mic ham lugng H,S trung binh la
14004 1.000 ppm, hda phdm van gilr dugc téc
’ do6 phan tng nhanh véi thaigian t_ 1a

= .
s 1.300 10 phat. Ham lugng HaS sau phan tng
ng 1.2001 gidm xuéng 730 ppm, d6 gidm tuyét déi
1.1004 khoéng 270 ppm. Thai gian duy tri hiéu
1.000 qua khtr cling gidm con 26 phut. Mdc du
10 20 30 40 50 60 70 vay, téng lugng H,S dugc hap thu van
Thai gian (phat) dat gia tri dat 3.325 ppm, tucng duong

Hinh 8. Butng biéu dién ham lugng khi HzS theo thai gian vdi chdt khir HS-525 vi mdc ham luong 500 ppm khi H,5

G nhiét dp thuong ham luigng ban déu 1.500 ppm. ban dau.

Bdng 5. Bang thong s6 khd ndng khik ca HzS ctia 1.000 ppm héa phdm HS-525 tai cdc ham lugng ban ddu khdc nhau & nhiét d6 thutng

m Ham lugng H,S Ham lugng H,S thap nhat tmin tos Tong lugng khi H,S hap thu
(ppm) (ppm) (phut) (phut) (ppm)
1 500 287 N 28 3.300
2 1.000 730 10 26 3325
3 1.500 1.245 98 24 3.319
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Khi ham lugng H2S dau vao tang lén
dén 1.500 ppm, hiéu suat khi ti€p tuc
gidm manh. Ham lugng thdp nhat dat
dugc la 1.245 ppm. Thoi gian dat ham
lugng thap nhat 1a 9,8 phat nhanh nhat
trong 3 trudng hgp cho thay phan tng
van dién ra nhanh chdng. Tuy nhién, thgi
gian duy tri hiéu qua ngan nhat, chi con
24 phut. Mac du téng luong H2S hap thu
van cao (3.319 ppm), gan bang 2 trudng
hgp trudc, nhung hiéu suat x ly giam rd
rét, phan anh hién tugng héa phidm bi
bao hoa nhanh chéng trong méi trudng
H2S cao.

Tu 3 thi nghiém c6 thé thay, téc dé
phan Ung cta chat khit HS-525 sé tang
dan theo ham lugng H2S ban dau: khi tang
tU 500 ppm [én 1.500 ppm thai gian phan
Ung gidm tu 11 phat xuéng 9,8 phut.
Nguyén nhan do khi ham lugng H-S tang
lén cac phan ti chat khir dé dang “bat
gap” cac phan ti H2S, dan dén sé lugng
va cham tang lam tang téc d6 phan dng.
Bén canh viéc thai gian t_ gidm thi t,,
cling ty Ié nghich v&i ham lugng H2S ban
dau; lugng khi cang nhiéu cang lam giam
thai gian duy tri ctia chat khir. Bay la mot
tin hiéu t6t, vi khi két hgp véi dir liéu vé
téng ham lugng khi Hz2S da phan ung c6
thé thay trong ca 3 trudng hop véi ham
luong dau vao khac nhau thi téng lugng
khi H2S bi khit c6 gia tri gan bang nhau.
Diéu nay cho thay kha nang hap thu HzS
cta héa phdm khéng phu thuéc vao ham
lugng dau vao, nén c6 thé sit dung trong
cac diéu kién ham lugng HaS khac nhau.
Do do, viéc t,, gidm chi la ddu hiéu cla
viéc toc d6 phan ng tang manh khi ham
lugng ban dau tang lén nhung khéng lam
anh hudng dén kha nang khi cta hoa
pham.

600
5504
500

= 450

54001

2350

53004

2250

= 200
150+
100

0

10 20 30 40 50 60 70
Thoi gian (pht)

Hinh 9. Dutng biéu dién ham lugng khi HaS theo thoi gian véi chdt khir HS-525 & nhiét d 55°C
va ham lugng ban ddu 500 ppm.

1.100

1.0004

900 1
800 1

Nng dd H,S(ppm)

7001

600 4

500
0 10 20 30 40 50 60 70

Thai gian (phit)

Hinh 10. Duong biéu dién ham liong khi HzS theo thoi gian vdi chdt khir HS-525 & nhiét d6 55°C
va ham lugng ban ddu 1.000 ppm.

0 10 20 30 40 50 60 70
Thai gian (phut)

Hinh 11. Dudng biéu dién ham luiong khi HzS theo thoi gian vdi chdt khir HS-525
G nhiét dg 55°C ham lugng ban ddu 1.500 ppm.

Bdng 6. Thong s khd ndng khi cia H.S ctia 1.000 ppm ha phdm HS-525 tai cdc ham Iutgng ban ddu khdc nhau 6 55°C

- Ham lugng H,S Ha'm qung H,S toin tos Tong lugng khi H,S
(ppm) thap nht (ppm) (phut) (phut) hép thu (ppm)

1 500 287 8 22 3.335

2 1.000 710 8 21,8 3.314

3 1.500 1225 8 22 3.451
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3.2.2. Nghién ctru anh hudng cta ham lugng
H:S ban dau tai nhiét d6 55°C

Bang 6 thé hién két qua khao sét hiéu
qud hap thu khi H2S ctia mét héa pham tai
3 muc ham lugng dau vao khac nhau: 500
ppm, 1.000 ppm va 1.500 ppm.

& ham lugng 500 ppm H:S dau vao, hoa
phdm cho thdy kha nang hap thu tét véi ham
lugng H:S thap nhat dat 287 ppm. Thai gian
can thiét dé dat gia tri nay la 8 phut, cho thay
phan tng hap thu dién ra tuang doi nhanh.
Gid tri t,, tai diéu kién nay la 22 phut, phan
anh thai gian ma héa pham van duy tri kha
nang hap thu dang ké trudc khi bao hoa.
Téng lugng khi H2S bi hap thu dat 3.335 ppm
cho thay hiéu suat s&r dung héa phdm rat tot.

Khi tang ham lugng H:S ban dau lén
1.000 ppm, ham lugng thap nhat sau hap
thu la 710 ppm. Tuy nhién, thdi gian t
van gilr nguyén & 8 pht va t,, chi gidm nhe
xuéng 21,8 phut. Téng lugng khi H2S hap thu
dat 3.314 ppm, gan tuong ducng vai trudng
hgp 500 ppm. Diéu nay cho thdy mac du
hiéu qud gidm ham lugng HaS tuc thai suy
giam khi ham lugng dau vao tang, nhung
dung lugng hép thu téng thé ctia héa pham
van dugc duy tri 6n dinh. Diéu nay cé thé
dugc ly giai do su giGi han trong t6c d6 hap
thu hodc su canh tranh gi(ta cac phan t Ha2S
tai cac vi tri hap thu.

min

Tai ham lugng H2S ban dau cao nhat la
1.500 ppm, ham lugng H2S thap nhat ghi
nhan dugc la 1.225 ppm. Tuy nhién, ca t
va t,, déu duoc duy tri & 8 phit va 22 phut,
tuang tu vaéi 2 diéu kién trudc dé. Dac biét,
téng lugng khi H2S hap thu tang Ién 3.451
ppm, la gia tri cao nhat trong 3 diéu kién
khao sat. Két qua nay cho thay khi tai lugng
khi dau vao tang, héa phdm van cé kha nang
ti€p tuc hap thu thém H:S. Viéc téng luong
khi hap thu tang l1én phan anh kha nang tan
dung t6t cac tdm hoat déng ctia hda pham
trong diéu kién tai cao.

Dua trén dif liéu trong Bang 5 va 6, thé
hién hiéu qua khtt HzS ctia héa phdm HS-525
tai nhiét dé 25°C va 55°C, c6 thé nhan thay
rang nhiét dé c6 anh hudng ro rét dén téc

dé phén Ung va kha nang hap thu H2S ctia hda pham nay.

Tai nhiét d6 55°C, thai gian dé dat ham lugng H,S thap nhat la 8 phat
cho ca 3 muic ham lugng ban dau (500, 1.000 va 1.500 ppm). Trong khi
do, tai nhiét d6 25°C, t__lan lugt la 11 phat, 10 phat va 9,8 phut cho 3
ham lugng tuong Ung. Nhu vay, khi nhiét d6 tang tur 25°C 1én 55°C, thdi
gian can thiét dé muc khir H2S thap nhat gidm xuéng khodng 2 - 3 phut,
cho thdy phan (mng dién ra nhanh hon dang ké khi dugc gia nhiét. Diéu
nay phan anh dac tinh tang tdc d6 phan tiing héa hoc theo nhiét d6 theo
dinh luat Arrhenius.

Bén canh d6, thai gian sir dung 95% kha nang hap thu cling gidam
manh khi ting nhiét do. 3 nhiét d6 25°C, t,, dao dong trong khoang
24 - 30 phat, trong khi tai nhiét d6 55°C, t,, chi con 21,8 - 22 phut. Diéu
nay cho thay qua trinh phan ng tai nhiét dé cao dién ra hiéu qua hon
trong thdi gian ngadn hon, gilip gidm thdi gian luu gitt héa pham trong
hé théng, tir d6 t8i uu van hanh. Diéu nay cé thé dugc ly gidi do kha
nang khuéch tan va phan ung bé mat ctia chat khir dugc cai thién dang
ké khi nhiét d6 tang, dan dén t6c d6 phan (ng va hiéu suat xut ly H2S
tét hon.

Vé kha nang khit H2S, ham lugng HzS thap nhat dat dugc tai 2 muc
nhiét khéng cé su khéc biét dang ké, dao dong tur 287 ppm dén 1.225
ppm & ca 2 diéu kién nhiét d6. Tuy nhién, diém ndi bat la téng luong
khi Hz2S hap thu & nhiét d6 55°C ¢6 xu hudng cao hon so véi nhiét d6
25°C. Cu thé, tai ham lugng H2S ban dau 1.500 ppm, lugng khi bi hap
thu & nhiét do 55°C dat 3.451 ppm so véi 3.319 ppm & nhiét do 25°C,
cho thdy hiéu suat khir tang Ién déang ké khi nhiét dé tang.

Tom lai, tang nhiét d6 tir 25°C [én 55°C lam tang téc d6 phan tng,
rat ngan thai gian xtr ly va nang cao hiéu suat hap thu HaS ca héa
pham HS-525. Piéu nay cho thdy viéc gia nhiét la mot yéu té quan
trong va ¢ lgi trong viéc t6i uu hda qua trinh khit H2S bang hda phdm
nay, dac biét trong cac hé théng céng nghiép yéu cau téc dé xt ly
nhanh va hiéu qua hap thu cao.

550
500+
g
= 4504
=
,«Zg

400 4

350 T T T T T

0 10 20 30 40 50 60
Thai gian (phut)
—H,Stylé1/3 H,Stylé1/2 — H,Stylé 11

Hinh 12. Dudng biéu dién ham lugng khi HaS theo thor gian vdi ty 1€ HS-525/HxS = 1/3
@ nhigt dg thuong (500 ppm).
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3.3. Nghién ciu anh hudng cia ty Ié HS-

1.050 525/H:S téi kha ndng khir ciia héa chdt
1,000 4 scavenger
’g 950 - 3.3.1. Nghién cuu dnh huéng cua ty Ié HS-
= 525/H>S & nhiét d6 thuong
= 900 1
;i' 850 - Céc nghién ctu anh hudng cla ty l1é
S HS-525/H2S dugc danh gia & 3 gia tri khac
800 nhau, bao gobm 1/1, 1/2va 1/3.
750 1 K&t qua khao sat kha ndng khirHzS clia
700 . . . . . héa chat HS-525 véi ham lugng dau vao c6
0 10 20 30 40 50 60 dinh 500 ppm va 3 ty I& hoa phdm/ham
Thai gian (phdit) lugng H2S khac nhau cho thay ty 1é hoa
—H,Style1/3 — HStyle1/2 — H,Style 1/1 phdm c6 anh hudng r6 rét dén hiéu qua
hép thu. Khi s&r dung ty 1& 1/1, ham lugng
Hinh 13. Dung biéu dién ham liong khi HzS theo thii gian vdi ty 16 HS-525/HaS = 1/3 H:S gigm nhanh chong xudng mic thap
& nhiét dg thudng (1.000 ppm). nhat la 400 ppm trong vong 10 phut, thoi
gian dat dén 95% ham lugng can bang la
22 phut va téng lugng H:S bi hap thu dat
1,550 1.535 ppm. G ty [& 1/2, ham lugng H:S thap
. 1500 1 nhét chi con 428 ppm, t,, giam xuéng con
g 1450 4 18 phut, va téng lugng hap thu chi con 762
<, 1400 1 ppm. Tai ty 1& thap nhat 1/3, hiéu qua khit
S 1350 o gidm dang ké véi ham lugng H,S téi thiéu
§ 1.300 1 la 450 ppm, t_chi con 6 phit va t,, ngén
1.250 nhat 1a 14,3 phut, téng lugng H2S hap thu
1.200 - dat 495 ppm.
1.150 T T T T T Tai ham lugng 1.000 ppm HaS dau vao,
0 10 00X %0 60 khaning khir HaS clia héa chat HS-525 tiép
Thai gian (phut) tuc thé hién xu hudng ty 1& thuan véi lugng
— HStyle1/3 — HStyle1/2 — HStyIe1/1 héa pham st dung. Véi ty 1& héa phdm/ham
: lugng H2S 1a 1/1, ham lugng H2S giam xuéng
Hinh 14. Dudng biéu dién ham luong khi HzS theo thoi gian vdity Ié HS-525/H:S = 1/3 mc thdp nhét 1a 730 ppm sau 10 phut, t,,

G nhiét dg thudng (1.500 ppm).

Bding 7. Tom tdt cdc thong s6 do ddi véi mdu HS-525 vdi cdc ty 1€ khdc nhau & nhiét dg thuong

Ham lugng ban dau TV lé Ham lugng HaS tin tos Tong luong khi HaS
(ppm) ye thap nhat (ppm) (phut) (phut) hép thu (ppm)
hn 400 10 22 1.535
500 1/2 428 10 18 762
1/3 450 6 14,3 495
1hn 730 10 26 3.325
1.000 172 842 8 16 1.565
1/3 890 5 14 1.015
”n 1.201 10,4 26 4450
1.500 1/2 1.297 8 16 2224
13 1.330 6 14 1.570
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la 26 phut va téng lugng H2S bi hap thu
dat 3.325 ppm. Khi gidam ty lé xuéng 1/2,
ham lugng thap nhat chi con 842 ppm,
thoi gian t_rat ngdn con 8 phut va t95
gidm con 16 phat, véi téng lugng hap thu
la 1.565 ppm. Tai ty |é thap nhat 1/3, hiéu
qua xt ly suy gidm rd rét, khi ham lugng
H,S thap nhét chi dat 890 ppm, t_ la 5
phut, t,, ngan nhat 14 phut va lugng H2S
bi hdp thu chi con 1.015 ppm.

Tai ham lugng 1.500 ppm H2S dau
vao , khd niang khir H2S clia hoa chat
HS-525 ti€p tuc thé hién xu hudng ty lé
thuan véi lugng hdéa pham s dung. Vai
ty 1& hdéa pham/ham lugng HaS 1a 1/1,
ham lugng H2S gidam xuéng muc thap
nhat la 1.201 ppm sau 10,4 phut, thoi
gian dat 95% ham lugng can béang la 26
phut va t8ng lugng H:S bi hdp thu dat
4.450 ppm. Khi gidam ty 1& xuéng 1/2,
ham lugng thap nhat chi con 842 ppm,
thaigiant_ thap rit ngan con 8 phut va
t,; gidm con 16 phut, véi tong lugng hap
thu 1a 2.224 ppm. Tai ty & thap nhat 1/3,
hiéu qud xt ly suy gidm ro rét, khi ham
luong H2S thap nhat chi dat 1.330 ppm,
t . thap la 5 phut, t,, ngan nhat 14 phut
va lugng HzS bi hap thu chi con 1.570
ppm.

K&t qua thuc nghiém véi ham lugng
H2S ban dau khac nhau, 6 thé nhan thay
dnh hudng ré rét ciaty 1& hoa phdm/ham
luong H2S dén hiéu qua xtr ly khi déc cua
hoa chat HS-525. G ca 3 muc ham luong,
khi ting ty I& héa pham tu 1/3 lén 1/1,
hiéu suat khr H2S dugc cai thién dang
ké, thé hién qua 3 yéu té chinh: (i) ham
lugng H:S t6i thiéu dat dugc thap hon,
(i) thoi gian duy tri hdp thu kéo dai hon
va (iii) téng luong HaS bi hap thu I6n hon.

3.3.2. Nghién ctru anh huéng cda ty lé HS-
525/H:S & nhiét @6 55°C

D6 thi biéu dién su thay d6i ham
lugng khi H2S theo thai gian khi s&r dung
héa phdm HS-525 vai 3 ty |é khac nhau
tai ham lugng ban dau 500 ppm cho
thay hiéu qua hap thu HzS tang Ién khi

g d0 H,S (ppm)

Non

550

500 -

450 -

400 -

350 A

300 T T T
0 10 20 30 40 50 60

Thdi gian (pht)
— H,Stylé1/2

— HStjla1/3 — HStjla1/1

Hinh 15. Butng biéu dién ham higng khi H S theo thoi gian vdi cdc ty Ié HS-525/H.5 khdc nhau & nhiét

9 55°C (500 ppm,).
1.100
1.000
E
= 900
=
S
= 800
'<§
700
600
0 10 20 30 40 50 60
Thai gian (phit)
— HStylé1/3 — HStylé1/2 — HStylé 1N
Hinh 16. Dudng biéu dién ham lugng khi'H.S theo thoi gian vdi cdc ty Ié HS-525/H S khdc nhau & nhiét
{6 55°C (1.000 ppm).
1.100
1.000 -
5
s
>, 900 A
x
=
= 800 A
‘(§
700 -
600 T T T T T
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Thdi gian (phat)
— HStylé1/3 — HStylé1/2 — HStylé1/1

Hinh 17. Butng biéu dién ham lugng khi H_S theo thoi gian vdi cdc ty Ié HS-525/H,5 khdc nhau & nhiét

9 55°C (1.500 ppm).
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Bding 8. Két qud do ddi véi mau HS-525 & nhiét dd 55°C
Ham lugng Ham lugng H,S t t Tong lugng khi H,S
ban dau Tyla thap nhat m > hép thu
: hut hut :
(ppm) (ppm) (phit) (phit) (ppm)
11 350 8 20 1.575
500 1/2 426 7.8 16 794
1/3 440 74 14 504
11 710 8 21,8 3314
1.000 12 820 1,7 16 1.625
13 890 7.8 15 1.105
11 1.158 8 24 4531
1.500 12 1.297 7,5 17 2.265
13 1.330 1,1 16 1.680

tang lugng héa pham. G ty 1& 1/1, ham lugng H,S giam
manh xudng muc thdp nhat la 350 ppm sau 8 phut, sau
dé tang dan va dat trang théi gan nhu én dinh sau khoang
20 phut. Vi ty 1 1/2, gia tri t6i thi€u dat dugc 1a 426 ppm
tai thoi diém 7,8 phut va héi phuc vé muic én dinh nhanh
hon (16 phat). Ty 1& 1/3 ¢6 xu hudng hiéu qua thap nhat,
thé hién qua dudng cong c6 muic gidm thap réd rét va phuc
héi sém.

S8 liéu cho thdy téng lugng H:S bi hdp thu &ty 1é
1/11a 1.575 ppm, gan gap doi so véi ty 1& 1/2 (794 ppm).
Diéu nay khdng dinh vai tro quyét dinh cda liéu lugng héa
pham d8i véi kha nang xd ly khi H2S, dic biét trong diéu
kién ham lugng thap. Hiéu Ung hap thu ré rét nhat g ty lé
cao va ca téc dé phan ting cing dugc kéo dai, cho thay
thai gian tadc dong hiéu qua lau hon.

Khi ham lugng ban dau cta H:S tang Ién 1.000 ppm,
hiéu qua x{t ly cGa hda pham HS-525 van cho thay su phu
thudc dang ké vao ty 1& héa pham. Tai ty 1& 1/1, ham lugng
H2S gidm xuéng con 710 ppm tai thdi diém 8 phut va hoi
phuc sau khodng 21,8 phut la khoang t,, dai nhat trong 3
ty 1&, cho thay hiéu qua duy tri hap thu dugc kéo dai. Véi ty
1& 1/2 va 1/3, ham lugng H2S thap nhat lan luot la 820 ppm
va 890 ppm, vdi t,, rdt ngan con 16 va 15 phut.

Téng lugng HaS dugc hap thu cing phéan anh ré su
chénh léch hiéu suat theo ty lé&: ty 1& 1/1 dat muc hap thu
3.314 ppm, cao gap doéi ty 1& 1/2 (1.625 ppm) va gap hon
3 lan ty 1& 1/3 (1.105 ppm). Dac biét, ty 1& 1/1 cho thay
dudng cong c6 d6 déc rd rét va kha nang duy tri ham
luong thap lau hon, cho thay su bén viing cla hiéu (ng
hép thu trong diéu kién ham lugng khi trung binh.

& muc ham luong cao nhét 13 1.500 ppm, hiéu qua xd
ly khi H2S clia héa pham HS-525 tiép tuc phu thudéc manh
vao ty 1& pha lodng. Ty 1& 1/1 dat muc ham lugng H2S thap
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nhat 1a 1.158 ppm sau 8 phut va phuc héi vé trang thai 6n
dinh sau 24 phut. Trong khi d6, ty 1& 1/2 va 1/3 chi giam
xuéng dugc lan luct la 1.297 ppm va 1.330 ppm, véi thoi
gian héi phuc lan lugt la 17 va 16 phut.

Téng lugng khi H2S bi hdp thu ting dang ké theo ty 1&
héa pham, véi gia tri tuong Ung la 4.531 ppm (ty 1& 1/1),
2.265 ppm (ty 1& 1/2) va 1.680 ppm (ty l& 1/3). Diéu dang
chu y la mac du hiéu suat tuong d6i giam theo ty 1& héa
pham, t8ng khéi lugng khi bi hap thu van ting theo ham
lugng ban dau, phan anh tiém nang tng dung cia HS-525
trong moi trudng ¢6 tai lugng H,S cao.

Kha nang khit Hz2S ctia héa phdm HS-525 dugc danh
gid thong qua cac théng s6 thuc nghiém tai diéu kién
nhiét d6 25°C va 55°C véi 3 muic ham lugng khi H2S dau
vao la 500 ppm, 1.000 ppm va 1.500 ppm. K&t qua thu
dugc cho thay nhiét dé phan tng cé anh hudng ro rét dén
hiéu qua xtr ly ctia héa pham, thé hién qua su thay ddi cta
ham lugng H,S thap nhat dat dugc, thai gian hap thu dac
trung, va téng lugng H:S bi hap thu.

& cing mét ham lugng dau vao va ty 1& héa pham, khi
tang nhiét d6 tir 33°C Ién 55°C, ham lugng H:S thap nhat
sau phan Ung gidm manh, ching té hiéu suat hap thu
tang Ién ro rét. Vi dy, tai ham lugng 500 ppm va ty 1é 1/1,
ham lugng H:S t6i thiéu dat 400 ppm & 33°C, trong khi &
55°C chi con 350 ppm. Tuong ty, & ham lugng 1.500 ppm
va ty 1& 1/1, muc thap nhat la 1.201 ppm tai 33°C nhung
gidm xudng chi con 1.158 ppm tai 55°C.

Thdoi gian dat ham lugng thap nhat cé xu hudng rut
ngan hodc gilr 6n dinh khi tang nhiét do, trong khi t,, €6
xu hudng tang nhe. BPang cha y la téng luong HaS bi hap
thu tdng dang ké & nhiét dé cao hon.

Su céi thién hiéu qud xu ly khi tdng nhiét d6 c6 thé
dugc ly gidi bang viéc nhiét dé cao thuc ddy qua trinh
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khuéch tan khi HzS vao pha ldng hodc vét liéu phan tng,
déng thai tang téc d6 phan tng héa hoc giltia HaS va hoat
chét trong héa phdm HS-525. Ngoai ra, nhiét dé cao c6
thé lam gidm dé nhdt va ting kha nang tuong tac gilra cac
pha, tao diéu kién thuan Igi cho qua trinh chuyén khéi va
phan Uing xay ra hiéu qua hon.

Trong thuc té, hé héa phdm khit HzS khi dugc dua vao
st dung trong hé théng thu gom, x(r Iy va van chuyén dau
khi sé tiép xuc truc tiép vai nhiéu thanh phan cé thé anh
hudng dén hiéu qua xt ly gébm nudc dong hanh, dau thé,
va cac loai hdéa phdm hién dang st dung trong hé thdng
nhu héa pham khit dau trong nuéc, hda pham tc ché Iang
dong mudi vd co, chét Gc ché &n mon, chat diét khuan,
chat pha nhd, chat giam nhiét d6 déng dac.

Viéc danh gia tinh tuong hgp (hoa tan, phan téan,
khong két taa, khéng phan tng phu...) gitta hé héa pham
kha H,S va cac thanh phan trén 1a can thiét nham dam
bdo an toan va hiéu qua khi trién khai cong nghé trong
diéu kién thuc té. Nhom tac gia da danh gia so bo vé
kha nang tuong thich cdia héa phdm HS-525 d8i vai cac
loai héa phdm trong quy mé phong thi nghiém. Két qua
ban dau cho thay HS-525 tuong thich t6t véi cac chat va
khéng xay ra hién tugng tao nhi, két tla, khéng xay ra
hién tugng bat thudng vé tinh chat vat ly.

Véi kha nang phan ting manh ctia héa phdm véi khi
H2S, ham lugng héa phdm st dung dugc téi uu. Theo tinh
toan clia nhom tac gid, lugng héa phdm khit HS-525 thai
ra moi trudng kém véi nudc déng hanh dat khoang 0,25
mg/L nudc dong hanh, khong anh hudng dén méi trudng.

4.Két luan

Chat khdr H2S HS-525 méi dua trén paraformaldehyde
va ethylene glycol cho két qua 4n tugng vé t6éc do phan
Ung va kha nang hap thu H,S. Phé FT-IR chiing té HS-525
chia nhém hemiacetal dac trung, pht hgp thiét ké khong
triazine. Trong tat ca cac diéu kién th& nghiém, HS-525
gidm nhanh ham lugng H:S va dung lugng hap thu téi da
theo ty 1&é HS-525/H2S dugc dé xuat la 1:3. Ngoai ra cac
thi nghiém cling d& chiing minh HS-525 c6 kha ndng xt
ly H2S & céc khodng nhiét d6 khac nhau ma khoéng bi suy
gidm chat lugng ctia héa phdm. Nhiing dac tinh nay cho
thay HS-525 hoat déng én dinh dudi cac diéu kién khac
nhau va khic phuc dugc cac nhugc diém cla chat khur
H2S goc triazine nhu c6 pH = 6 - 8 trung tinh, tranh gay
ldng dong can Ca** gay tdc nghén dudng 6ng, than thién
vGi moéi trudng... K&t qua nghién ctu da xac nhan tinh
kha thi ctia huéng phat trién héa phdm khdr HzS khéng

chua triazine va cung cap co sG dé phat trién va téi uu héa
thanh phan cho céc nghién ctu tiép theo.
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Summary

This study presents the synthesis and performance evaluation of a non-triazine hydrogen sulfide (HS) scavenger, designated as HS-525,
prepared from paraformaldehyde and ethylene glycol. FT-IR analysis confirmed the formation of characteristic hemiacetal linkages, indicating
successful synthesis and the absence of nitrogen-containing structures. Experimental investigations assessing the effects of H2S concentration,
temperature, and scavenger-to-gas ratio indicate that HS-525 reacts rapidly with HzS, maintains stable scavenging capacity across a wide
range of tested conditions, and exhibits high absorption performance even at elevated H:S concentrations. Increasing temperature enhances
both reaction rate and removal efficiency, while higher scavenger dosage provides superior performance. Under neutral pH conditions,
HS-525 does not cause corrosion or calcium carbonate precipitation and is more environmentally benign than conventional triazine-based
scavengers. The study results demonstrate the potential of developing non-triazine H,S scavengers for oil and gas collection, treatment, and

transportation systems.

Key words: Hydrogen sulfide, non-triazine, pipeline, alpha-hydroxy alkyl, corrosion.
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