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Structural characteristics of sodium lignosulfonates and its use
as dispersant of dimethomorph water-dispersible granules
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(State Key Laboratory of Pulp and Paper Engineering ., School of Chemistry and Chemical Engineering ,
South China University of Technology, Guangzhou 510640, Guangdong, China)

Abstract; Structural characteristics of different sodium lignosulfonates (SLs), Kinspersel26, Ultrazine
GZMN, and SXMN were

chromatography and chemical titration. The total hydrophilic groups content of Ultrazine Na was 5. 46

Na, Borresperse Na, investigated with ultraviolet spectrum, gel
mmol *+ g=!, which was the highest among these SLs. The sulfonic groups content of Kinspersel26 was
2.05 mmol » g ', which was the highest among these SLs. The weight-mean relative molecular weight
(M,,) of GZMN was 13000, which was the largest of these SLs. M, of SXMN was 10000. Each SL was
used as dispersant of dimethomorph water-dispersible granules ( WG) respectively. The properties of
dimethomorph WG were also investigated. The suspending rate of the WG with Kinspersel26 was as high
as 95.03% . The suspending rate of the WG with SXMN was 89.70% . The dispersion ability of SL
increased with increasing content of sulfonic groups and increasing M,. Moreover, the sulfonic groups
content was more important than M,. Turbiscan LabExpert was initially used to estimate the stability of

dimethomorph WG’ s suspension. The suspension with Kinspersel26 had the best stability, in which deposition
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did not appear until 15 min and the height of sediment was only 0. 38 mm. Particle size increase in the WG’

s suspension with GZMN was only 0. 59 um which was the lowest. The stability depended on the dispersion

ability of SL; furthermore, a larger M, could weaken particle size increase.

Key words: sodium lignosulfonate; dimethomorph; water-dispersible granules; dispersant
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THE M Tty 2k R A 0 R O R A B e 4l R 4 A A X
T
1.3 KiwpFEKERASEMEHER S FEHNE

ARENZ BB 732 e iralidl . R Tl S E
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* A B B Formulaction 4y &) AY Turbiscan
LabExpert 43 B & {0 2 4 I 15 bk WG B WY
IR EE . HOIEAR AR B e R
A 2R O R FRUMR B2 A 18 R/ o R o i S ok
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IF T HIC O 5 B Bl A AR 1 DR T /)

SER Ty vk B R RIS IR WG in AE
KA AR BRI E R 1.5 N I BIR IR, WG R TRIR
FEEFEEM R, FHIELL4ME (A=880 nm) M
M EHS (0 mm) FFEHEH . L9 # (20 mm)
FEIH (45 mm), 5 min HH— &, L 60
min, JREER 30°C. DL TF I e W08 S 3 A1 wU
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K1 o2 RENAE 200~400 nm {8 FEl ) 58 S
JCIEE . & AR A FRAE W, 7E 210 nm
(peak 1) [ 3 9 W Wi Sy B0 4 B i oty . 72 280
nm (peak 2) Fffz 09 5 & H e . KL 1
u] I, Borresperse Na 7£ 280 nm 4b A% Mg W 1] 48 % &
T E, X R TS AR R T R

SUER; JAUKENAE 280 nm &b Y IR P 5
mAs, KEREAL. EHTHEARZNEL
AREEGIR M. A 3 AR A im0 B K 25 5
PN

1—Borresperse Na
2—GZMN
3—SXMN
4—Kinspersel126
5—Ultrazine Na
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Fig. 1 Ultraviolet absorption spectrograms

of different SLs
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K bR, BEARIL Aot BE . R A A Gk R AR 1
FEFE 280 nm Ab WO BE . AT 4SS [ AR A (%) AH XF 5%
., WFE 1 frxn. Kinspersel26, Ultrazine Na Fll
Borresperse Na i & s #5976 90 %0 LA Lo i) 48 A4
A WEA BH 2 5 A4 51 68. 04 %0 Fil 57.24%,
] Borregaard 23 W) I 3 Bl A B 48 3ok A i A8 B 1Y) 46
Ak T ] P AR AR 44 T fig 2R R ER A SR Al

x1 AEARPHENIRGERNERKEEENSE
Table 1 Ultraviolet absorption spectroscopy and

relative content of different SLs

Absorption/nm Relative content of

St peak 1 peak 2 SL/ % (mass)
Kinspersel26 203 279 94. 89
Borresperse Na 205 276 97.02
Ultrazine Na 201 279 92.70
GZMN 203 281 68. 04
SXMN 204 279 57.24

2.2 RPERAEASEMTEHEN S FREN
o E
AR BB AT A3 RN 2 B AR
M0 g K A R T 2 T
FATE B K A 2 UKL b W R e 3 SURE 1) 3K 4
R AV [0 90 5 T 5K 0 5 0k R ) 0 IR B B E ) 45
5. ALK SR AR TR EAL . AT
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Table 2 Contents of total hydrophilic groups and mean relative molecular weight of different SLs
Sulfonic Carboxy Phenolic Total hydrophilic
SL groups content groups content  hydroxyl content groups content M, M, M, /M,
/mmol « g~! /mmol + g~! /mmol + g~! /mmol + g~!

Kinspersel26 2.05 2.76 0. 36 5.17 5200 1200 4.33
Borresperse Na 1. 20 3.11 0.41 4.72 7100 2700 2.63
Ultrazine Na 1. 36 3.59 0.51 5.46 5500 2000 2.75
GZMN 1.13 3.15 0.47 4.75 13000 3500 3.71
SXMN 1. 33 2. 64 0.47 4. 44 10000 2700 3.70

K7 I RIORL I SRR . SEIR I A T A AR A ) i R R
BRIy AL E &, IR 3 FhOR KR MR B
o SR BRI (035 E A R R X 4y 7 (ML)
MBI FE (M), JlFER2H,

MR 2 A LIAEH . KRS &L Ultrazine Na
1 Kinspersel26 fx =, 43814 5. 46 mmol « g~ ' il
5.17 mmol « g ', HEKMEEL; Ha 3 fAH
MIFERIE T /A ZEA R, FREBHEARAKR, RE
28 DA Ultrazine Na £ & . & 3.59 mmol * g ';
4R AR 40 A1 Borresperse Na YR &S HAHZ A K,
Ayl 2k 3.15 mmol ¢ g ' A1 3.11 mmol « g ';
Kinspersel26 F1 £ WE AR 41X 43 B & 2. 76 mmol
g 'Hll 2. 64 mmol + g '; Ultrazine Na 1] §E & 13 #&
BB ) A e bE . R 3k A i DL Kinspersel26
s N 2.05 mmol « g '; Ultrazine Na #1445 U
AKENAr5 R 1.36 mmol « g ' F1 1. 33 mmol « g ';
Borresperse Na FlJ 4L AR 40443 51 2 1. 20 mmol »
g '"f11.13 mmol « g '; Kinspersel26 7] fE & i %%
AR I A M . A& R B R R R BN 2SR
K, £ 0.36~0.51 mmol « g ' ZJH],

HE TR LT AUR S IR R D 13000, HX R
2 UL ) W B PR RE T RB AT s A WL BN A E 1y
/7 10000, Borresperse Na 2Jfy 7100; 7fij Ultrazine
Na FiIl Kinspersel26 {% 43 %I} 5500 1 5200, X AJ
AE 5 HH i 1 R K & AT G, R v Y SR K A
TS T B TR
2.3 AKX IEELADME WG Rz A 14 6k B 52 I

DL AR BNAE 23 HOR i 25 M e g ik WG, il g 3
W FHPERES) T3 3. Kinspersel26 WG [ & 1% R i
¥4 95.03%, Ultrazine Na {24 75.52%, 3 2 0]
JHIIX 43I (14 B 2 43 F- 5 A . {H Kinspersel26
(R R L T i iR . U IAE 43 RNV I 1% L
T B REOR . RGN S BLRE ) MR, X2
PR O 450 22 1) B TR R B A2 v DR 1) ST /K [) ol

KR AT A 2T, TR F A EN I, N
7 B LB UKL (] A SR AR . B3R 2. 3R 3 AT A WA 44
F1 Ultrazine Na Ry IR B S mAHZE A K, A WA
B WG B7E%R N 89.70% , & F Ultrazine Na, X
ALY 5 F 5 = T Ultrazine Na, 3X i 9] 75 fif
BRME S R AHIEE O T . A0 i 8 A iR )
SR IR PR O A3 e 0 IO S R G R R AR SORE
FUE B U R ) A5 (8] A7 BELAE AT A R0 B 1k Bk
B ) 5 & [ B4R K B4 A Jr BERE 0 uR T

Borresperse Na,

F 3 REARME DM WG Y5 448
Table 3 Properties of dimethomorph WG using

different SLs as dispersants

S1 Suspending Wettability Disintegrative Dispersibility

rate/ % /s property/s /times
Kinspersel26 95.03 36 44 4
Borresperse Na  62. 80 42 52 4
Ultrazine Na 75.52 34 43 4
GZMN 86. 44 30 40 3
SXMN 89. 70 32 43 5

i1 B 43 #71 °] 1 Borresperse Na, A7 WA 4 Fil
JTARAR BN 5y TR KT Kinspersel 26, fHEFH
BT SEAR X AT PRI A i 1R 6 Xof AP BB Y DT R
HR.

dr 3 3 W51, DL Borresperse Na 1F 43 815 #
WG HIRPEN 42 s. HA WG i Eir, 1
30~36 s N; & WG IR fIERTE 60 s LN, £F
BN HER & WG B B TE 5 LN, fF
£ R

hak 2 o, 2oy dE B (M, /M) U
Kinspersel26 fx & 0 4. 33, 3 WA HH A1) 48 R 40
A9k 3.70 1 3. 71, Borresperse Na fll Ultrazine
Na {485k 2. 63 f1 2. 75, 5 E 7% R A /N H) i e
— . ZaEERSE RS TR, HmA

ek B
HB2E



4

55 8 ]

AALEF AT 2R R T 11 45 ) AT P A 4 T 1 bk K 2 EORE 51 2 1R)

« 2131 -

A REAE MR R I S AR TR s S, B
TR RN Z . S R, AR T
TR TT UL B A 3 T R v A R A
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B8 3 FRCRE T B R R R R ARG N T R R
BRI . AREN Y 23 HORE ) BE 23 R M £
15 TR X 43 HBCME BE A TR SE R s RN o R
15 2253 WVEHR BCW AT — 5E 1Y 1E [0 AH S
2.4 AREXHEBDHM W6 BZRIBEERN D
WG B WP oy BORUBORLAR /)y . BATR R 2
T RE . UKL Z 8] A A R BE e H s (] I 0RL 25 7
HRVE N BT, XA R Y FERE
W ARE TR R . WG 800 MR M 1 e AP A i —
AR FL2 R0 P O AR P VR A R P A e LM
M B AR IR 2 — . 20 TBOLE B I TR P A B0RE BE AN
o WARETI, XFCRSLERR R R, 3
HIH AR E e, ez, K2 e WG BT
WHIAE 60 min I B AH XS 7 5 8l 2. AL 2 w] 0,
I EGR O Kinspersel26, 740K A3 WA G4 i,
WG 2 PRI A X B 5 Ao 2, v AT R T i
W 4t & Ultrazine Na # Borresperse Na
BF . WG BT i TO0HTS (4 R G 37 S R W 3 Rk, 43 5
IREN 13, 7080 11,996, i WY o B vk J3E o 2 1l v
LR . RE s,

1—Ultrazine Na 13.7%
2—Borresperse Na o
3—Kinsperse126 20
= 4—GZMN
= 5—SXMN
é) ]
s 2 N
4
5
10 20 30 40
height/mm

2 AR BRI NG bk WG B R AE
60 min I 41 %1 3 9 35 1 2
Fig. 2 Relative transmissivity of dimethomorph WG’s

suspension with different SLs after 60 min

B 3 & WG B 77 W A X T BT ot a8 B Rl
8] 14 728 A it 2 T 3 Sk 22 73 i B[] 38 Jom oty £ 42
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Fig. 3 Relative backscattering intensity of dimethomorph

WG’s suspensions with different SLs as time increasing
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S ) i I [R5 o0 T 4 R, 5 B N S A A R Y G OR
RS BURL I TURE . il 3 #F Turbiscan LabEx-
pert A P15 R A PR R LT BT UE )2 A I ) AR EE L 5]
TR A, BIE 3B AL WG B TR E8 i A
PR D' 5 B P () 384 T s . T O I A AR A
RLRLAR K TG SRLAR , DU i AR
JEREGEE E A E) KA T HURDRLAR B R Y o R
TRORE gty vp 3 — )2 (R 0,08 mm) &k V7 Ik ik
15081, Wit ¥4 Turbiscan LabExpert 7] {58 H
TR R RLAR ) A4, S TR 4
x4 FEKRMEBHEH W6 BiFRHIEE SR
Table 4 Stability of dimethomorph WG’s

suspension with different SLs

Initial Final  Particl
Beginning  Height of mt'nl I? 11 lr( e
article  particle si
SL of sediment sediment pa R ce pa . e . size
. size size increase
/min /mm )
/‘um / pm /,ﬂ‘ﬂ
Kinspersel26 15 0. 38 4.32 5. 26 0. 94
Borresperse Na 10 0. 49 12.58 15.71 3.13
Ultrazine Na 5 0. 50 10. 64 14. 26 3.62
GZMN 5 0.42 3.70 4. 29 0.59
SXMN 5 0. 44 6. 68 8.78 2.10

IGTES ik WG & 7R T A e 19 3 BUAR &
HRURL 7y e A REEAPIRE . H13€ 4 FTHIL Kinspersel 26
Ny EGNE WG B P BRI AR 4. 32 pm 3
KE5.26 pm, HIHEHN0.94 pm, [ Stocks E AT
SRVIORL L A48 B /)N G T I 3 3B /)N o 12 B TR W L B
15 min A TP BVUREE . HIZREALA 0. 38 mm;
M Borresperse Na #l Ultrazine Na WG £ 7% Wi ks
KAz 4y I 12,58 pm Al 10. 64 pm 3K & 15. 71
pm Ml 14,26 pm, 34 0E 43 5O 3.13 pm il 3. 62
pm, HEFE RS B TE 10 min 1 5 min G Z
JEREE 4358 0.49 mm Al 0.5 mm, Kinspersel26 WG
MRS E M I, X LU R 20 A al 0, HAT B 0 1
RE 7 1 A S 6T A ot e mk WG 8 i R A E R
B

&4 AT AWK WG B P 0K RE
TN 6. 68 um K % 8.78 um, HHE K 2.10 um,
HULIE)Z N 0. 44 mm, KT Ultrazine Na, [HIIt
HEe gy, SHIHRES) —8G [FHT 40K
P4 WO ok WG I W om kR e I T
Borresperse Na,

SRR . A AR S B BRI T
ARG, HiREEM LI, JTRARH WG B

TR PSRRI AR A 3. 70 pm B K F 4. 29 pm, LY
B4 0. 59 pm, PLHEZH 0. 42 mm, FK T4 WA
gy, RWILLT AR R 23 BOR B WG &7 W £
SEPELE . A HTIA IO B T ARG B A B Y
Gy Fit, BRERH IR ORI RLAR G RRAREURL 1 1T
VEME, X E 2 MK 4 WAL B Kinspersel26
B B =) S, o PR AR g, H WG
VR R TORLAR B K N

I R A AT R, A HICRE O R SR A A A X
WG B VE AR E B i, s 76 6 1R 3 7 A i
PITE LT o 43 it B AR BH 1k 0K 19 b 72 3 K
HAE T,

3 #& #

(1) Borregaard 7 & 1) Kinspersel26., Ultrazine
Na il Borresperse Na H A4 (1) #1455 5 576 90 % LA
s TTARAR BN AT WA A X 43 5y 68. 0424
Fl57.24%, 3% K B & & LI Ulwazine Na Al
Kinspersel 26 % 5 s 4354 5. 46 mmol « g ' f1 5. 17
mmol « g ', HIEKMERE .

(2) Kinspersel26 By B2 3 & 8 &% 5 15 2. 05
mmol « g ', PLHAE 2 HIOGR 0 05 Bt 1wk WG & 77
RIKF] 95.03%0; ARG E Y o F B R
13000, H WG 1B IF 2Ny 86. 44 % 5 £ WA H 1Y
H gy R 10000, H WG B R R N
89.70% . 4y FHAHIMT I . A MY 2 HURE 7 B it 1R
Beo B s BRPR AL AR . RGN
BACRE 7 Bl 43 - S 10 I 4 R 5 B R X AR i ) 40
RE IR DTRRSE s ARBARY 43X HORE ) 5 H 2 7 e 4
LA — 2 1Y I 1 AH ek

(3) LA Kinspersel26 &4 BUF B, H Bk 0 gk
WG BFWEE 15 min A HIUTIE, BOKLWI I kL
2 4.32 pm, PLUEZJEER 0. 38 mm, o M
U5 TR I VR URL ) 46 KL AR Ry 3. 70 pm,
UUVEJZ IR g 0. 42 mm, FaiE PEEAF. B
Fa e VERE AR B 00 7 BRE B i $ s . B B m
PR L i VR o3 1 1 W R B A ) T 32 3 LB R TR
MRS E M. o207 Y 23 HIGR) RE I 2% 8 77 i h
R IR E RN
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